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THE PROPOSED NAVAL MEMORIAL ARCH. 
Although, at the time, it was a matter of regret to the 
friends of the United States Navy—that is to say, to 
every right-hearted American—that the memorial arch 
which was erected at the time of the home-coming of 
Admiral Dewey was not perpetuated in marble as a 
lasting tribute to the triumphs of our navy in the late 
war with Spain, for various reasons it was certain that 
the appeal for the necessary funds to build a perma- 
nent Dewey Arch would meet with a half-hearted re- 
sponse. The committee which had charge of the scheme 
has done the wise thing in returning the subscriptions 
and giving the matter a quiet burial. 

The failure of the Dewey Arch proposal has left the 
way clear for the erection by the people of the United 
States of a memorial, not merely to one hero of one 
particular naval war, but to all of the men who, from 
Paul Jones and Perry to Dewey, Sampson, and Schley, 
have contributed to the glory and renown of the United 
States Navy; and we are greatly pleased to learn that 
the project for erecting a fitting memorial monument 
of the kind, which was undertaken some months ago 
by the alumni of the Naval Academy, has been ad- 
vanced so far that it is now certain of accomplishment. 

The memorial is to take the form of an arch of such, 
colossal proportions that it will be twice as lofty as 
the Dewey Arch, and will exceed in height and bulk 
the famous Arc de Triomphe in Paris, and will, there- 
fore, be the largest structure of the kind in ancient or 
modern times. It will be enriched with sculpture sym- 
bolical and commemorative of the greatest events in 
the history of the navy, and niches will be provided 
to receive statues of past and future admirals. 

This noble memorial is to be raised on the sea wall 
of the Battery, New York, and it will be approached 
through a handsome sea gate and inclosed basin, the 
basin being flanked by two piers, at the end of each of 
which will be placed a colossal beacon. The arch will 
stand in a spacious plaza, which will be ornamented 
with appropriate statues and naval trophies. The 
whole structure will be built in white marble, and it is 
expected that the construction, which is to be com- 
menced this spring, will take three years to complete. 

The designs have been accepted by the committee, the 
Battery site has been approved by the Mayor, the 
Municipal Art Commission and the Park Commission; 
a large part of the necessary funds for construction 
have been promised, and assistance is to be sought from 
the city, the State and the National government. 

This admirable project should command the active 
support of the citizens, not merely of New York, but 
of every State of the Union. 

8 
VAST AND INCREASING BULK OF THE MODERN 
STEAMSHIP. 

Great as are the dimensions of the latest transatlan- 
tic freight and passenger steamers, there are ships now 
under construction which will exceed them on every 
point of comparison. The past decade has seen a simi- 
lar increase in the dimensions of the motive power and 
rolling stock used in land transportation; but in that 
field it is safe to say that the limits imposed by the 
size of tunnels, the height of bridges, and the width of 
platforms, will prevent any considerable increase in the 
future, either of locomotive or cars. Transportation on 
the high seas, however, has no such limitations to con- 
tend with; for whereas to accommodate larger rolling 
stock on the railroads it would be necessary to rebuild 
numerous costly structures, from one end to the other 
of the system, on the high seas there is absolutely no 
restriction to size, and the only changes that are neces- 
sary to accommodate these mammoth steamships are 
those incidental to the deepening of harbor channels and 
the provisions of docks of sufficient length and capacity. 

There are now under construction three freight and 
passenger steamships which will exceed in size any- 
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thing now afloat, not even excepting the “Oceanic.” 
Two of these, which are being built by the Eastern 
Shipbuilding Company, New London, Conn., for the 
Great Northern Steamship Company, are intended to 
ply between Seattle, the terminus of the Great Northern 
Trans-Continental Railroad, and Oriental ports. The 
third vessel, which is being built for the White Star 
Company, is nearing completion at the yards of Har- 
land & Wolff, Belfast. The New London vessels will 
be, primarily, cargo boats, but they are also arranged 
to carry a very large number of passengers. Although 
these ships are only 630 feet long—or 74 feet less than 
the ‘“Oczanic,” which is the longest ship in the world— 
they have 4 feet 8 inches greater beam, the beam of 
the new boats being 73 feet, against 68 feet 4 inches, 
and their molded depth is greater. So large is their 
midship section that on their maximum draught it is 
estimated they will displace 33,000 tons. On a maxi- 
mum draught of 35 feet, the displacement of the 
“Oceanic” is estimated at 32,500 tons. The new passen- 
ger steamship for the White Star line, which will be 
launched at Belfast, April 4, will be a larger ship than 
the “Oceanic,” larger, indeed, than the two New Lon- 
don vessels. Her length is to be 700 feet, or 4 feet less 
than that of the ‘Oceanic,’ but her beam is to reach 
the unprecedented width of 75 feet, and her estimated 
maximum displacement will be about 36,000 tons. 

A comparison of this beginning-of-the-century vessel 
with those at the commencement of the last two decades 
proves at what an astonishing rate the dimensions of 
the modern steamship are growing. In the commence- 
ment of the year 1881 the longest and the largest 
steamer in the world was the “City of Berlin,’ now 
the “Meade” of the United States army transport ser- 
vice. She is 520 feet long, and her displacement is 
8,000 tons. Ten years later, in 1891, the “City of Paris,” 
560 feet long and about 16,000 tons displacement, was 
the largest vessel afloat, while in the year 1901 the 
largest vessel will have a length of 700 feet and a dis- 
placement of 36,000 tons. It will be noticed that the 
displacement, which is the true measure of a vessel’s 
size, has doubled during the one decade, and more than 
doubled during the next. If this rate of increase is kept 
up, the question arises, What kind of ships will be 
building when the century is two or three decades old? 
The dimensions would be so huge that one hesitates to 
put them down in sober print. 

DECISION AGAINST THE BERLINER MICROPHONE 

PATENT. 

In our last issue we referred briefly to the decision, 
rendered in the United States Circuit Court at Boston, 
Mass., on February 27, declaring to be void the patent 
issued to Emile Berliner November 17, 1891, No. 463,569, 
for a telephone transmitter. 

This patent was previously sought to be annulled by 
the United States, on the ground of collusion and fraud 
between the holders of the application (the American 
Bell Telephone Company) and the Patent Office in de- 
laying its consideration and issue. But the United 
States Supreme Court rendered a decision May 10, 1897, 
affirming the decision of the court below, stating that 
no fraud had been established, and dismissed the com- 
plaint. The merits of the invention were not touched 
upon, although facts were established proving beyond 
a doubt that Berliner had been anticipated. 

One peculiar fact in the case is that the drawings in 
his first patent of November 2, 1880, were precisely the 
same as those of the 1891 patent, but the claims in the 
latter were enlarged to conform to the variable-pressure 
principle between the electrodes, then in use, and de- 
signed to cover a new art, method, principle or process. 
About this the opinion says: “The attempt to expand 
Berliner’s unsuccessful experiments and caveat first 
into an invention, and next into a broad claim for an 
art, method, principle, or process, exhibits a remarkable 
degree of ingenuity, but is not convincing.” 

Having won its case on the fraud issue, the American 
Bell Telephone Company undertook to stop the use of 
the microphone transmitter, based on the 1891 patent, 
by bringing suit against two well-known competing 
companies, which has ended in the present decision. 

The full text of the rescript of the decision by Judge 
Arthur L. Brown, declaring the 1891 patent void, will 
be found in the current ScrentTiFIc AMERICAN SUPPLE- 
MENT, and is very interesting in its array of facts and 
reasoning by establishing the authorship of successful 
telephony. 

A few of the points in the decision are that the 
patent is invalid because at the date of the application, 
June 4, 1877, the invention then described was different 
from the subsequent patented invention. His first de- 
scription covers a make-and-break contact, and does not 
mention the constant contact, or variable-pressure idea, 
as stated in the final patent of November 17, 1891. His 
apparatus was similar to the old Reis, and because 
that could be made operative in the hauds of experts, 
did not establish invention by Berliner. 

As an inventor of apparatus, he cannot base a sole 
claim to invention founded upon an alleged discovery 
of a new capacity in old apparatus. He did not “em- 
body” an invention in apparatus, unless he succeeded 
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in making the old apparatus perform Bell's process 
upon the current. 

Another point is that the patent of 1880 preceded and 
invalidated the second patent, and that the Commis- 
sioner of Patents exhausted his power to issue a second 
patent by issuing the first, though the title of the 
latter might appear to be different from the second. 

A further ground is that Edison in his solid button 
transmitter patent antecedes all Berliner’s dates, Edi- 
son going back to April 20, 1877. 

Still another fact shown is that Bell’s patents cover 
all forms of variable-contact transmitters. Bell’s liquid 
transmitter and Edison’s devices precede all. 

In the following emphatic conclusion, the Judge says: 
‘I am of the opinion that the defendant’s transmitters 
are an invention substantially distinct from that dis- 
closed in the Berliner patent; that the conception of 
Edison of the use of carbon for speech transmission 
preceded Berliner’s conception of the use of solid, me- 
tallic electrodes; that, from his first conception, Edison 
diligently proceeded upon a line of experiments that 
led to an invention of remarkable character, which 
borrows hothing from Berliner, has no substantial re- 
semblance to what is shown in the Berliner patent, and 
cannot be identified with it by any ingenious use of 
language. The defendants owe nothing to Berliner.” 

While it is probable an appeal will be taken to the 
United States Circuit Court of Appeals, it is not likely, 
in view of the evidence disclosed in this case based on 
well-known historical facts and documentary proof, that 
this decision will be reversed. The decision can have 
none other but a beneficial effect upon all telephone 
enterprises, including manufacturers and telephone 
companies. The rapid expansion and use of the tele- 
phone in many fields in the future may now be pre- 
dicted with an economy in cost at present claimed to 
be unattainable. 

——_————s> + 8+ —__ 
CURIOSITY AND SCIENCE. 

Curiosity, it may be safely said, is the handmaid of 
science. And to the men who have found something 
mysterious in the common occurrences of life, and 
whose curiosity has been sufficiently aroused to unravel 
the mystery, we owe much of the progress we have 
made along almost every line of thought. It is true 
that the explanation of the mystery may require an 
extraordinary logical power and an imagination with 
which not all of us are blessed. But, nevertheless, the 
process of reasoning which has led to the grcatest dis- 
coveries may be largely attributed to the very human 
impulse of inquisitiveness. 

No doubt many a man before the time of Columbus 
had remarked the exotic fruits and branches tossed 
up by the waves of the Atlantic on the shores of the 
Canary Islands. Such fruits had never been seen in 
the Old World; yet the islanders had picked them up 
from time immemorial with never a thought as to 
whence they might come. But the Genoese mariner 
had both curiosity and imagination. To him these 
strange gifts of the sea became messages sent from 
a land Svhich no European ship had ever touched. It 
may bé that he was mistaken in his conception of that 
latid’: but the fact remains, if the story can be credited, 
that then the voyage of exploration which culminated 
in the discovery of the New World was first planned. 

Then we have Newton’s apple. It matters little 
whether or no the apple did fall, or opportunely strike 
Newton while he was sitting in his garden. Things 
have fallen ever since the universe was created. And 
yet no man seems ever to have asked himself: Why? 

Robert Mayer, a ship’s surgeon, cruising in the East 
Indies, noticed that the venous blood of his patients 
seemed redder than that of people living in temperate 
climates. Doubtless other physicians had also noted 
the fact. Mayer pondered over this apparently in- 
significant difference in venous blood and _ reached 
the conclusion that the cause must be the lesser de- 
gree of oxidation required to keep up the body-tem- 
perature in the torrid zone. And it was this conclu- 
sion which finally induced him to look upon the body 
as a machine driven by external forces. The thought 
led to the discovery of the mechanical theory of heat 
and to the first comprehensive appreciation of the 
great law of the conservation of energy. Blood-letting 
is-a time-honored practice which is now fallen out 
of favor. But an inquisitive and discerning physi- 
cian deduced from it conclusions so marvelous that 
he has been called ‘“‘the Galileo of the nineteenth cen- 
tury.” 

Chemists speak familiarly and learnedly now of 
the law of substitution by which they are enabled to 
explain so many of the eccentricities of carbon com- 
pounds. The discoverer of that law was a curious 
Frenchman named Dumas, who was once invited to 
a court ball given at the Tuileries. A strong and 
penetrating odor pervaded the royal ballroom. The 
guests coughed and sneezed. Dumas also coughed and 
sneezed, and wondered why. He tells ug that he finally 
recognized the odor as that of hydrochloric acid, and 
found that the wax tapers by which the ballroom was 
iiluminated had been bleached with chlorine. Ex- 
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periments which this discovery subsequently induced 
him to make proved to him that for the hydrogen 
in organic compounds other elements could be sub- 
stituted, atom for atom, and that every organic com- 
pound was, therefore, a step to every other organic 
compound. No generalization has contributed more 
to the progress of arganic chemistry than this law of 
substitution. 

Such anecdotes can be told ad infinitum. Enough 
have been given to show clearly how simple things 
are often straws which have guided the current of 
scientific thought to epoch-making discoveries. 

bg Se 
EROS, THE CELESTIAL RANGE FINDER. 

The first stage in a fresh attempt to compute with 
accuracy the sun’s distance from the earth is now 
drawing to a close. For six months or more the as- 
tronomers at fifty observatories, well distributed over 
the globe, have been making photographs of the sky, 
which would show both the tiny asteroid Eros and a 
few stars in its vicinity. At many of these institutions 
the weather has permitted work on fifty or sixty nights, 
and as often as possible two pictures’ have been made, 
one early in the evening and the other just before 
dawn. Sometimes one has been taken at midnight, too. 
In the aggregate, fully 5,000 or 6,000 plates have now 
been exposed. 

The next important step in the enterprise will be 
the measurement of the photographs, to ascertain the 
distance, in minutes and seconds of arc, between the 
asteroid and the neighboring stars. And then a num- 
ber of comparisons must be made. One will show an 
apparent difference in the position of Eros at a given 
moment, due to simultaneous observations from places 
that are widely separated, like Pulkowa and Washing- 
ton. Another will reveal a similar shifting, in conse- 
quence of a single observer’s change of position through 
the rotation of the earth. Finally, with the two sets 
of base lines thus obtained, triangulation will give the 
distance of Eros from the earth, in miles, at a number 
of points along its orbit. The ratio between the aste- 
roid’s distance from us and the sun’s having been 
ascertained—and this is an easy matter—the rule of 
three will tell us how far away the sun is. This dis- 
tance, though closely approximated, has never been 
determined, with precision, and yet it is the celestial 
yardstick by means of which all others are compared 
by the astronomer. 

The method here described is an old one. The moon 
and the nearest planets, Venus and Mars, have been util- 
ized in the same way to solve the great problem of the 
sun’s distance, but unforeseen difficulties have embar- 
rassed each of these ventures. -Eros, though much small- 
er—it is probably not more than twenty miles in diam- 
eter—is much more available. Its place can be deter- 
mined with greater exactness. Besides, at times it 
comes nearer to the earth than do Venus or Mars, a fact 
that facilitates accuracy in measurement. 

Eros was discovered scarcely more than three years 
ago. Something like 450 other asteroids are known. 
But, with the exception of the first few, none of them 
created such a sensation as the one which, temporarily 
designated “D Q,’ was subsequently named after the 
Greek God of Love. The reason for this peculiar inter- 
est is its remarkable orbit. Most of the asteroids keep 
entirely outside of that of Mars—the planet next be- 
yond the earth in the solar system. But this little fel- 
low’s path not only overlaps the orbit of the ruddy 
planet, but it spends more than half its time inside. 
At one point the paths of Eros and the earth are nearly 
60,000,000 miles apart, and at another they come within 
13,000,000 miles of each other. The earth reaches the 
latter place every year, of course, and Eros gets there 
once in 214% months. But unfortunately we do not both 
arrive simultaneously more than once in about forty- 
five years. Late in December last we came within 
30,000,000 miles of the asteroid, and since that time we 
have been leaving it slowly behind. Yet, since there will 
not be so close an approach again before 1917, the 
astronomers. have made the most of this opportunity. 
They began photographic operations early in the au- 
tumn, and now are about to end them. The undertak- 
ing has involved co-operation on an exceptionally large 
scale, and it will be consummated by months, perhaps 
years, of the nicest kind of mathematical work. 

t+ Ore 
THE AUTOMOBILE IN THE KLONDIKE. 

We have received some most interesting letters from 
John W. Fox, of East Cleveland, Ohio, in which he 
relates some notable particulars about the introduc- 
tion of the automobile into Dawson City, the ven- 
ture being in the hands of Edmund H. Clear and George 
W. Dunham, of Cleveland, Ohio. The machines are 
built like a three-seated surrey, each seat to accommo- 
date four people. They are propelled by 15-horse power 
motors, and use about one gallon of gasoline per hour. 
They run on the trails and climb the hills without 
the slightest difficulty. They carry ten or twelve pas- 
sengers each, and also have room for small packages 
for the different mining camps on the daily runs. The 
winter has evidently been a severe one in the Klon- 
dike. and this more than ever demonstrates the value 
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of an automobile for an Arctic climate. In the United 
States we read frequently of deaths from freezing at 
temperatures nearly a hundred degrees warmer than 
are found in the Klondike. During the last 187 miles 
of the journey of Mr. Dunham, the temperature ranged 
from fifty-five to seventy-one degrees below zero, and 
the government thermometer registered seventy degrees 
below zero for three days in Dawson City. Mr. Dun- 
ham says: “I started up the river December 30, and 
did not get back until January 21, being delayed by a 
run of cold equaled by nothing experienced by the old 
inhabitants. For over a week the temperature never 
rose above fifty-five below zero, and one time was as 
low as seventy-two. We traveled every day, however, 
going slow, making from five to twelve miles, according 
to the conditions of the trail. To make matters worse, 
the horses’ nostrils would clog up with frost, and had 
to be cleared from time to time when they began to 
stagger for want of air. Our loads consisted of two 
four-horse teams, pulling about 5,000 pounds each, and 
the wagons were 9144 feet wide, so you see we had to 
chop ice wherever it was rough. Some nights we did 
not go into the roadhouses until nearly twelve. We 
have one machine erected, and we take it out every day, 
and are getting it in pretty good shape. Dawson is 
highly excited, and every one is urging us to hurry so 
they can ride.’ Another letter says: “The stage lines, 
or rather their owners, are beginning already to trem- 
ble, but after they see the ‘gas buggies,’ as one fellow 
called them, they will want to go out of business alto- 
gether, for the stages are only bob-sleds with seats, hor- 


ribly cold and uncomfortable.” 
AAA 


EXPERIMENTS WITH ANIMAL TISSUE. 

The method of finding out whether a given animal 
tissue is living or dead, recently discovered by Dr. 
Augustus Waller, has awakened considerable interest. 
It will be remembered that this method consists in 
sending a current through the tissue in question, and 
then connecting it to the poles of a sensitive galvano- 
meter, when a back rush of current is perceived in the 
case of living tissue, while in the contrary case no ef- 
fect of consequence is obtained. Dr. Waller has recent- 
ly made a series of experiments in which he follows 
out the same idea, but in this case applies it to discov- 
ering the first traces of life instead of its disappear- 
ance. In this he has been quite successful, and it 
will be interesting to follow a series of experiments 
made with eggs; up to the date of the present paper, 
three series of experiments upon eggs, good and bad, 
were made, and no exception was found to the general 
rule that a non-incubated, sterile, or putrefied egg did 
not give the back rush of current indicating the pres- 
ence of vital phenomena, while an egg containing an 
embryo in a state of development always gave the 
indication which showed vitality. In the majority 
of cases, on account of the resistance of the shell of 
the egg to the passage of the current, a small portion 
was removed from the upper and lower sides, the egg 
being placed horizontally, and the electrodes (impolar- 
izable) were applied to the membrane thus laid bare, 
so that the blastoderm floating at the upper pole was 
traversed by the exciting current. The eggs were 
placed in an incubating oven, which was regulated to 
a constant temperature of 37 deg. C. The following 
series of experiments shows the results obtained. 
First egg.—The egg at the beginning of incubation 
gave no back rush of current, but only small and neg- 
ligible currents of polarization, which were in the 
contrary direction to the exciting current. Second 
egg.—After 24 hours’ incubation the egg showed a 
small back rush of current, that is, ascending across 
the blastoderm. Upon opening the egg, it was found 
to be but little developed, with the vascular area 
scarcely apparent. Third egg.—After 48 hours’ incu- 
bation, currents in the positive and negative direction 
were shown, of +0.0010 to 0.0022 volt and —0.0006 to 
0.0012 volt. Upon opening, the vascular area was 
found to be well developed, and the heart beat vigor- 
ously. Fourth egg.—Incubation, 72 hours. The back 
rush of current was well marked in both directions. 
Upon opening, the normal development was observed. 
Fifth egg.—Incubation, 72 hours. In this case the re- 
sults were negative. It was expected that a series of 
increasing currents would be found, according to the 
stage of development. In the present instance no cur- 
rent was obtained, even upon repeated trials; how- 
ever, this apparently anomalous result was explained 
upon opening the egg, when it was found that no devel- 
opment had taken place, the egg being evidently 
sterile. Sixth egg.—After 72 hours’ incubation, the 
normal reactions were given, with positive and nega- 
tive currents of +0.0010 to 0.0019 volt and —0.0023 to 
0.0026 volt. Upon opening, its development was found 
to be normal. The seventh and eighth eggs, with 96 
hours’ incubation, gave increased reactions cf +0.0028 
and —0.0044 volt; these were annulled by an eleva- 
tion of temperature to 45 deg. C. The ninth egg, after 
144 hours, gave a reaction of +0.0050 and —0.0025 volt, 
which was annulled by an injection of a 2.7 per cent 
bichloride of mercury solution. The tenth egg, after 
12 days, showed no action, but only small currents of 
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polarization of + 0.0001 or 0.0002 volt. Upon opening 
the egg, it was found to be completely putrefied. This 
series serves as an example of a number of similar 
experiments which were made, with like results. It 
may be added that the effect was also observed in the 
case of eggs in the same mass such as frogs’ eggs; the 
reaction has the same value for the two directions of 
the exciting current, being + 0.03 volt; it is entirely 
effaced by heating to 40 to 45 deg. C. In the case of 
certain animalcules, which, when dried, seem to pos- 
sess no sign of life, but in which, upon exposure to 
moisture, the vital activity is developed, the current 
indications follow the same order; in the first case 
no current is given, but upon the development of vital 
activity the characteristic current is always given. In 
the case of tissues, it was found that tissue which had 
been rendered insensible by anesthetics gave no reac- 
tion, thus likening it to dead tissue. When the anes- 
thetic action was removed and vitality became appar- 
ent, the characteristic electrical reaction followed in 
all cases observed. 
Ser cticie sn a ae 


THE LONGEST SUBTERRANEAN TELEGRAPH CABLE 
IN THE WORLD. 

The British Postal Telegraph Department has re- 
cently completed the laying of the underground tele- 
graph cable, in place of the overhead wires, between 
London and Birmingham, a distance of 117% miles— 
the longest underground telegraph cable in the world. 
The overhead telegraphic wire system in England, 
especially in the midland counties, suffers consider- 
ably from the effects of storms, notably in winter 
when the wires are often broken down by the weight 
of the snow, completely disorganizing the telegraphic 
communication for hours and sometimes days. In 
view of the fact that the principal great north trunk 
telegraph lines to Manchester, Liverpool, Glasgow and 
the other important industrial centers, radiate from 
Birmingham, some of the magnitude of the block 
caused by such a disruption of the lines may be con- 
ceived. Then again enormous expense is entailed in 
the constant repairs of the wires, since some disaster 
invariably occurs even in a moderate gale. In view of 
these circumstances the postal authorities determined 
four years ago to bridge over as far as practicable 
these exposed zones where overhead wires suffered 
so severely from storms, by laying the cables under- 
ground. The most important and largest section of 
this scheme proved by the survey to be that between 
London and Birmingham. 

The cable consists of 76 wires, each of which is 
insulated in specially desiccated paper, and the whole 
inciosed in a leaden sheath to prevent the admission 
of moisture. It is laid in cast iron socket pipes, built 
in sections of 150 yards each. These pipes are buried 
at a depth of about 4 feet below the roadways, and 
where the cable passes beneath the pathways, at a 
depth of only two feet. The cable was manufactured 
in sections of 152 yards, thus leaving a yard at either 
end of the pipe sections, to enable the connections be- 
tween the sections to be made. 

When a section of pipes had been laid the drum 
containing the cable was brought to the end of the 
conduit, a pulling clip fixed to the end and the cable 
pulled through the pipes. As the cable passed off the 
drum into the pipes it was freely lubricated with 
petroleum jelly. 

Great care had to be exercised in joining the sec- 
tions, so that the insulation was rendered perfect. 
The lead covering at the ends of the two cables to be 
joined were first removed, to lay bare the ends of the 
conductors which were laid back in flakes to facilitate 
the process of separately joining each pair of wires. 
The joints were effected by means of a split copper 
tube tinned inside, with paper wrapped longitudinally 
round the exterior, and the wires secured tightly to- 
gether with thread. No two joints were made in the 
same place, so that the wires did not present a bulged 
appearance at one spot. More paper insulator was 
then wrapped round and a lead sleeve pulled over 
the exposed wires and sealed up thoroughly at each 
end, so that the cable was converted into practically 
one length. 

At intervals of five miles throughout the whole 
route, test boxes are placed on the roadside. They are 
built upon a foundation of 9-inch brickwork, set in 
cement mortar, forming an underground chamber 
through which the cable passes into the connection 
box inside the test pillar. By this means the indi- 
vidual wires may be tested and crossed quickly and 
readily. 

At Weedon, which is a junction of several lines from 
the north, there is a test box where the wires cross 
from the open to the underground. When a break- 
down, therefore, occurs beyond Weedon, the wires are 
immediately crossed, and the underground portion of 
the cable utilized, by which means all delays are 
avoided. The work has been executed throughout with 
great skill and care, so that the possibility of a break- 
down between London and Birmingham is now very 
remote. 
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THE MANUFACTURE OF OSTRICH FEATHERS, 
The chief source of supply of ostrich feathers, the 
manufacture of which into “plumes,” “boas,” “tips,” 


1, STRINGING THE FEATHERS TOGETHER FOR THE 
DYE. 


“pompons,” “trimmings,” and the other odds and ends 
of decoration so dear to the feminine heart, affords 
employment to many thousands of operatives in this 
city, is the ostrich farms of Cape Colony. A few of 
the very finest feathers are brought from Egypt; and 
of late years the ostrich farms of Southern California 
and Arizona have contributed a small share to the 
general market. Ostrich farming, introduced into this 
country by Edwin Cawston, of South Pasadena, Cal., 
is a comparatively new industry in California, and 


3. SIZING AND TRIMMING. 


at first the feathers supplied to the market from this 
source were below the average. Of late years care- 
ful breeding and a more careful selection and care of 
the birds have produced a marked improvement, and 
to-day the feathers received from California are fully 
up to the standard. 

The feathers are received by the manufacturers in 
New York in bundles of one hundred. The first step 
is to open the bundles, separate the feathers and tie 
them by their stems on strings, three in a piquet, 


2. DYEING THE FEATHERS. 
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ready for dyeing, Fig. 1. In the dye-house the strings 
of feathers are first washed in soapsuds made from 
common washing soap. They are then thoroughly 
scrubbed on an ordinary scrubbing-board, such as is 
used by washerwomen. Next they are put in a vat 
of red dye, Fig. 2, in which they are allowed to re- 
main for four hours. After they have been taken from 
the vat, they are placed in a bath of black dye, 
in which the feathers are left usually for twenty- 
four hours, though the time may vary somewhat 
according to the quality of the goods. The dye vats, 
it should be mentioned, are heated by steam to a 
temperature of 150 degrees to 180 degrees Fah. After 
the black dye, the feathers are given a finishing brush- 
ing and scrubbing. They are then taken to a drying- 
room where the strings of feathers are hung up 
and exposed to a drying temperature of about 150 de- 
grees for a period of six hours. As soon as they are 
dried, and before they are taken from the drying- 
room, the feathers are thoroughly thrashed out upon 
a board, the object being to thoroughly open up the 
flues and reproduce the feathery effect which is 
natural to the ostrich feather. It will be seen that 
the process of black dyeing is tedious and costly. 
Color dyeing, as it is known, in which the various tints 
such as light blue, pink, cardinal, etc., are given to the 
feathers, is much more quickly done, the whole process 
taking less than one hour. 

Plumes and Tips.—After they have been dried and 
thrashed out, the feathers are cut off the strings and 
laid loosely in boxes and carried to a number of girls, 
before each of whom there is a wooden board grad- 
uated in inches, Fig. 3. The feathers are laid on 
these boards and sorted according to 
their size. They are then trimmed, 
the stems being shortened by taking 
off the rough, undesirable portion, and 
the head of the feather trimmed off. 

As the feathers are finished they are 
laid in little piles between vertical 
sticks according to their size. After 
sizing the feathers are graded ac- 
cording to their excellénce, and put 
together ready for sewing. 

A single ostrich feather, unless 
it be of very exceptional quality, 
does not have a sufficient number 
of flues to give it the mass which 
constitutes one of the beauties of a 
good feather. Hence, it is custom- 
ary to place several feathers above 
one another and sew them together 
into one. To do this, however, it 
is necessary to remove the greater 
portion of the quill. The first sewer 
splits the feather in two, a process 
which is known as “parrying;”’ al- 
though in some cases, instead of 
splitting the feather,it is customary 
to slice off the quill. The ordinary 

grades of plumes contain three or 
four ostrich feathers, while the finest 
have five or six feathers. After they 
are assembled one above the other the 
feathers are stitched along the stems at 
intervals of an inch, the outer feather of all having 
the stem left intact and the others being sewed down 
upon it. The feather is now “stemmed,” that is to 
say, an artificial stem of wire is sewn to it, and then 
it undergoes the important process of curling, as de- 
scribed below in 
connection with 
the manufacture 
of boas. The last 
work to be done 
upon the plumes 
is that of “bend- 
ing,” which con- 
sists of turning 
over the head of 
the feather so 
that the flues are 
heavily massed. 

Feather Boas.— 
In the manufac- 
ture of feather 
boas the process 
is practically the 
same, with the ex- 
ception that in- 
stead of the feath- 
ers being sewn 
down upon one 
another, they are 
sewn into contin- 
uous lengths of 
from one up to 
three yards, Fig. 


4. The | string 
of sewn feathers 
is then twisted 


above a steam ket- 
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tle, as shown in our illustration No. 5, the object 
of the steaming being to render the flues flexible for 
the next process, which is that of curling. The curling 


4. SEWING A BOA. 


is done by gathering up a few flues at a time and draw- 
ing them over the tiunt edge of a curling tool, whose 
blade is shaped something like a gardener’s pruning 
knife; the flues as they are drawn over the blade 
are pressed down by the thumb, and although the 


5. STEAMING A FEATHER AND TWISTING A BOA. 


process looks very simple, as a matter of fact great 
skill is necessary to secure the desired curl. This is 
really the most expert work in the whole process of 
the manufacture of ostrich feathers, and the girls 
who are engaged in it, working on piece work, make 
in the dull season from $15 to $20, and in the busy 
season from $40 to $90 a week. The plumes are curled 
in the same way as the boas, some of them being 
curled over the stem, and others curled plain, or in the 
ordinary way. 

Tips are manufactured in the same way as plumes, 
with the difference that the ends are more completely 
bent over, and the feathers are wired three in a bunch. 

Pompons.—In the manufacture of pompons the feather 
is split so as to render it very pliable. It is then curied 
into a deep French curl, put together into a circle and 
tied with silk, an aigrette being placed in the center. 

The feathers as they come to the manufacturers in 
the raw state are worth from $1.50 to $125 per pound, 
according. to the quality. In the finished state they 
are worth from $7.50 to $144 per dozen. The cost of 
the finest feathers has been considerably reduced 
during late years, for only ten years ago they used to 
cost as much as $150 to $200 a dozen. At that time, 
however, feathers were not sewn or bent, and a single 
plume of the same mass and size as a high-priced 
sewn feather was very costly. The illustrations ac- 
companying this article show the manufacture of 
feathers as carried out at the establishment of J. A. 
Stein, of 54 to 58 East 9th Street, New York city, to 
whom we are indebted for courtesies in the preparation 
of this article. 

OOo 

The Municipal Council of Paris has asked the Prefect 
of the Seine to forbid the throwing of paper streamers 
in the coming carnival, on the ground that they injure 
the trees as well as dirty the streets, 
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THE OLD BOONTON FORGE. 

The building of the great reservoir near Boonton, 
N. J., which is to furnish Jersey City with its water 
supply, will cause the final disappearance of one of 
tke most famous landmarks of American history—Old 
Boonton Forge. This queer structure, half brick and 
half wood, lies in the valley of the Rockaway River, 
the river itself almost brushing its side in its journey 
toward the Hackensack. Directly across the country 
road which holds its uneven way toward Boonton is the 
old red house where Washington and Lafayette snent 
many weary days and 
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land which it will contain is all of historic. interest. 
Some of the farms included have been in the pos- 
session of the same families for two hundred years. 
The reservoir itself will be 21-7 miles long and 1% 
miles wide at its longest and widest points, the total 
circumference being 10 miles. There are 200 acres of 
woodland to be cleared, and by January, 1902, every- 
thing above six inches in height upon the 970 acres of 
land that water is to cover will have been uprooted and 
carried away. 

It will be necessary for the water to journey 23 miles 
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(indeed, it is certain that in the very near future our 
railroads will have to make an increase in the speed 
of their so-called fast trains), led the Superintendent 
of Motive Power of the railroad, Mr. Waitt, to design 
an express locomotive which is intended to haul 
heavier trains at the present rate of speed, or the 
same trains at a higher rate of speed, than is now ac- 
complished. This engine, which forms the subject 
of our accompanying illustration, is of the very pop- 
ular Atlantic type, which differs from the American 
type to which No. 999 belongs in having the four- 

coupled drivers placed well 


weeks at various times 
during the New Jersey 
campaign. 

Just now the Forge is 
being used as a machine 
shop by the reservoir con- 
tractors, but in the latter 
half of the eighteenth cen- 
tury it held a place that 
was peculiarly its own. 
The structure was built in 
1760, just about the time 
that the English Parlia- 
ment issued an edict that 
no ironwork could be man- 
ufactured in the American 
colonies, and providing se- 
vere punishment for any 
one who violated the com- 
mand. It so happened that 
the New Jersey people 
wanted some _ ironwork, 
and Boonton Forge was 
selected as the place of 
making. There had never 
been any ironwork manu- 
factured in the colonies be- 
fore, but it was executed 
in earnest at the Forge, 
and the work of manu- 


forward under the center 
of the boiler with the con- 
necting rod coupled to the 
rear instead of to the front 
driver, a pair of trailing 
wheels being placed _ be- 
neath the firebox, as shown 
in the cut. 

The primary object 
aimed at in the new loco- 
motive is to provide a huge 
boiler with sufficient ca- 
pacity to insure a plentiful 
supply of steam at 200 
pounds pressure under the 
most exacting conditions 
of service. The American 
type of engine, in which 
the firebox is carried in- 
side the frames and be- 
tween the axles of two 
pairs of driving wheels, 
necessarily imposes re- 
strictions on the size of the 
firebox, and limits the 
grate surface and firebox 
heating surface. One ad- 
vantage of the Atlantic 
type is that by the use of 
the small diameter trailing 


facture went on without 
opposition until the Revo- 
lution broke out, being 
carried on with profound secrecy. The atmosphere 
about Boonton was exceedingly patriotic, and the peo- 
ple were extremely proud of the Forge, which they had 
dubbed “Liberty Forge.” When Washington’s men 
began operations in New Jersey it was found there 
was dire need of ammunition, and that the cannon 
would soon become practically useless because of the 
seeming impossibility of obtaining the necessary can- 
non balls. Then it was that the Forge entered upon its 
proudest days. There was a good deal of iron stored 
there, originally obtained for purposes of peace, but 
the consent of the owners was easily secured, and by 
Washington’s order the fire of the Forge soon blazed 
in the work of casting shot to hurl against the British. 

Hundreds of cannon balls were made and turned 
over to the Continental artillery before the patriotic 
work ceased, and it is current history that Washington 
said the task performed at Boonton Forge had much 
to do with the success of American arms. 

Until the building of the reservoir began, the Forge 
was silent and untenanted, except when occasionally 
it was found useful for some special work that the 
equipment of the building lent itself to. It is lively 
enough to-day, but within a year’s time the water of 
the reservoir will stand one hundred feet deep over 
its site. 

The reservoir whose building has doomed the old 
Forge will be a notable work when complete. The 


OLD BOONTON FORGE—A PRE-REVOLUTIONARY FOUNDRY WHERE CANNON BALLS WERE CAST FOR 
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after it leaves the reservoir before it reaches the Jersey 
City mains, the trip being made through a series of 
pipes and conduits. It will pass twice under the 
Passaic River, and once under the Hackensack. The 
construction of reservoirs and aqueducts for the water 
will when completed have occupied little more than two 
years. The work has a number of unusual features, 
but none are more interesting than the fact that it is 
the only reservoir so far as Known that has for its 
site a Revolutionary battleground. 


———>~+- 0. 
MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD. 

It is now nearly a decade since the New York Central 
and Hudson River Railroad Company introduced into 
its service a powerful express locomotive which, at 
the time, was probabiy the most efficient engine of its 
type in the world. We refer to the locomotive known 
as No. 999, a typical eight-wheeled, American loco- 
motive, which, in those days, was distinguished from 
other American locomotives in service by the great 
size of its drivers, which were 7 feet in diameter, its 
large heating surface of 1,900 square feet, and a boiler 
pressure of 190 pounds to the square inch. This engine 
and its somewhat modified successors have been doing 
excellent work in hauling the Empire State Express 
and the fastest, long-distance trains of this railroad. 

The rapid increase in the weight of trains, coupled 
with the utter impossibi:ity of reducing the speed 


wheels, the firebox may be 
carried above the frames 
and projectlaterally beyond 
them, and there is no severe limit placed upon the 
length of the firebox, as there would were it carried 
between the driving axles. In the New York Central 
engine the firebox has an internal width of 6 feet 3% 
inches, and a length of 8 feet, with a grate area of 
50.8 square feet and a total heating surface of 180 
square feet. The outside diameter of the boiler at the 
first ring is 6 feet, and it contains 396 2-inch tubes, 
which are 16 feet in length over the tube-sheets. The 
heating surface of the tubes reaches the enormous 
total of 3,298 square feet, and adding to this the heat- 
ing surface of the firebox, and 27 square feet as the 
Leating surface of the water-tubes, we have a total 
heating surface for the whole boiler of 3,505 square 
feet. This is by far the largest amount of heating sur- 
face ever given to a passenger locomotive, and it is 
only exceeded by the largest freight locomotives in 
the world, the Pittsburg, Bessemer and Lake Erie con- 
solidations having 3,805 square feet. 

It certainly looks as though the designer’s expecta- 
tion that the boiler will supply 200 pounds of steam in 
any quantities that the cylinders may call for will be 
easily realized. 

As the cylinders are 21 inches in diameter by 26 
inches stroke, it will be understood that when they 
are working up to full power an unusual amount of ad- 
hesion will be required, and to meet this emergency 
the engine is fitted with what is known as an adjusta- 


Cylinders, 21 inches by 26 inches. Drivers, 79 inches diameter. 


Weight of Engine, 176,000 pounds. Total Heating Surface, 3,505 square feet. 


Effort, 25,350 pounds. 


Steam Pressure, 200 pounds. Tractive 
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ble equalizer fulcrum. This consists of a pair of levers 
operated by air cylinders, which are so arranged that 
when air is admitted to the cylinders and the levers 
are depressed, the fulcrum is shifted and a part of the 
engine load which ordinarily rests upon the engine 
truck and trailing wheels is thrown on to the drivers, 
thereby increasing their adhesion. The normal distri- 
bution of the weight of the engine, which in working 
order is 176,000 pounds, is 95,000 pounds on the drivers, 
42,600 pounds on the truck, and 38,400 pounds on the 
trailers. On approaching a grade, or in starting, or 
when any supreme effort is to be made, the adjustable 
fulcrum is shifted and the weight distribution becomes 
104,800 pounds on the drivers, 37,000 pounds on the 
truck, and 34,200 pounds on the trailing wheels. The 
normal traction, reckoned at 85 per cent of the full 
steam pressure is 23,725 pounds; but when the device 
just described is thrown into action the tractive ef- 
fort is raised to 25,350 pounds. The valves are of the 
piston type, 12 inches in diameter with inside ad- 
mission; the engines are of the simple type and the 
drivers are 79 inches in diameter. The tender has 
a tank capacity of 50,000 gallons of water and a coal 
capacity of 10 tons. 

Altogether we must confess to a great liking for this 
beginning-of-the-century locomotive. It is strictly in 
line with the trend of developments in American loco- 
motive designing, and as far as its contour and general 
appearance is concerned it is exceedingly handsome and 
impressive. The only criticism which we could make 
on this score is that the smokestack, though prob- 
ably quite sufficient for its legitimate purpose, looks 
dwarfed and insignificant in comparison with the vast 
buik of the engine. Our thanks are due to the Schenec- 
tady Locomotive Works for the photograph from which 
our engraving is made. 


= Sg aa 
THE PITCH LAKE AND THE ASPHALT INDUSTRY OF 
TRINIDAD. 

The island of Trinidad, which is the largest of the 
British West Indies, is 30 by 50 miles and lies in 10 
degrees north latitude, 62 degrees 0 minute west longi- 
tude, and is separated from Venezuela by the Gulf 
of Paria and the narrow channels connecting it with 
the Caribbean Sea to the north and the broad Atlantic 
to the east, the island being apparently broken off from 
the mainland. 

This island contains numerous asphaltic deposits. 
The largest and most interesting of this section, as 
well as of the world, is the one known as the “Pitch 
Lake.” This is situated on the gulf coast or northern 
side of the western portion of the island, and lies in- 
land about one mile. The topography of this portion 
of the island is irregular and rolling, and in the im- 
mediate vicinity of the Pitch Lake it is extremely 
simple, with the ground sloping gradually up from 
the sea to the Pitch Lake, which lies on the brow of a 
hill forming the end of a low ridge extending into 
the interior. 

The lake lies at an elevation of 136 feet above the 
sea and covers an area of 114 acres, nearly circular 
in form, and lies on top of this hill in a basin-like 
depression that presents most convincing evidence of 
being the broad-mouthed crater of a volcano. The 
existence of mud volcanoes in this portion of the 
island and one small one about a mile to the south- 
east of the lake lends to the theory that this is the 
crater of an extinct mud volcano into which the asphalt 
has broken and filled it to the brim, and possibly at 
some prehistoric time has broken over the combing 
of the crater and flowed down toward the sea, filling on 
its way the hollows and pockets in the irregular sur- 
face and mixing with the dirt and other impurities on 
its way, forming what is Known as land asphalt de- 
posits. The rim of this crater is from 3 to 6 feet 
higher than the general level of the lake, the highest 
of the inner slopes of which are covered with a thin 
layer of sun-dried or dead pitch that seems to indi- 
cate that the entire mass has at some prehistoric 
time subsided. Borings show that the bottom of the 
lake is funnel shaped, as it is possible to bore through 
the mass and into the clay at a considerable distance 
in from the rim, but as the center is approached it 
has been so far impossible to get through it; a depth 
of 140 feet has been reached with no perceptible change 
in the nature of the material, and the deposit tapers 
from a thin sheet at the rim to the bottomless center. 

To the west of the lake, on the gulf coast, bold 
cliffs of bright red and yellow porcelainite with veins 
of porcelain jasper, strata of loose sandstone saturated 
with asphaltic oil are to be found for a distance of 
4 or 5 miles along the coast. Two oil springs occur 
in this vicinity, one about 200 feet from the beach 
and about 40 feet above the sea; the other bubbles up 
from beneath the gulf at a similar distance out from 
the shore and spreads out over the surface of the 
water. Attempts were made at one time to separate 
the petroleum from the product of the former deposit, 
a company being formed for this purpose, but they 
were unsuccessful and soon gave it up. 

The surface of the lake is not a continuous sheet, 
but is traversed by a series of crevasses or channels, 


Scientific American. 


which are connected into one system, that are always 
filled with water, and at times during the rainy season 
become 12 or 15 feet deep. These channels divide the 
entire surface into a great number of flat topped, slight- 
ly convex areas, many of which are nearly circular, and 
which resemble flattened cones.. These areas each 
present a surface of concentric wrinkles, caused by 
the gradual sliding of the surface from the higher 
center toward the channels of water. The movement 
of these areas from the center outward is probably 
caused by a blow-hole or fissure in the underlying 
sandstone being directly under the center through 
which the pitch and gases are slowly issuing. Blow- 
holes that are much more defined occur in many places 
in the surrounding vicinity at distances varying from 
a few hundred feet to a mile from the lake. They 


DIGGING AND LOADING ASPHALT ON THE LAKE. 


are at times active, and small quantities of semi-liquid 
sticky pitch are forced up and build up small cones 
of 6 or 8 feet in diameter that spread out on the 
surface and form miniature pitch lakes, the pitch 
soon becoming hard ‘by the evaporation of the vol- 
atile oils, leaving a small mass of pitch that is very 
largely mixed with the earth that it has gathered in 
its passage in what appears to be a small tube lead- 
ing down to a larger deposit below, the surface of the 
ground being in most instances higher than the level 
of the surface of the lake. 

The largest and most active of these cones is at 
the center of the crater, where semi-liquid pitch and 
gases are constantly bubbling up. This appears to be 
the main source of inflow and builds up a convex area 
of considerably larger proportions than its neighbors 
and is the highest portion of the entire surface, and is 
soft enough at the center so that a man will slowly sink 


DIGGING LAND ASPHALT. 


into it and would probably, in time, be engulfed. The 
gases that are emitted are sulphureted hydrogen, and 
give off a vile sulphurous odor and are inflammable, 
the bubbles burning with a slight explosion as a lighted 
match is held to them. 

The water filling the channels is clear rain water, 
and nearly always holds in solution considerable 
sulphur absorbed from the pitch; in places this be- 
comes of a decided acid reaction and will turn litmus 
paper. These mineral properties lead the native ne- 
groes to believe that it possesses medical virtues, and 
they come from some distance to bathe themselves in 
this veritable “Siloam.” 

Notwithstanding the mineral nature and the ex- 
ceedingly high temperature of this water, which at 
times during the middle of the day is 140 degrees F., 
a peculiar kind of fish thrives here and grows to 8 
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and 10 inches in length. This water is also used for 
laundry purposes, and during the dry season the na- 
tives come from long distances, bringing their soiled 
clothing in bundles on their heads to wash in these 
pools of clear warm water. 

The pitch is excavated for shipment by digging it 
up with a pick-ax, into pieces weighing 20 or 30 
pounds, in patches of about 30 or 40 feet square, to 
a depth of 3 or 4 feet. As soon as work ceases on one 
of these excavations it begins to obliterate itself and 
come back to the original level. There is a slight clos- 
ing in of the sides and a general rising up of the bot- 
tom, caused by the surrounding pressure and a slightly 
softer mass underneath the crust-like surface, and four 
or five hours of midday sun will bring it back to prac- 
tically the same level, and as many days will ob- 
literate all trace of it. There is no evidence of a 
higher temperature or of internal heat, and the plas- 
ticityis probably due to the oily matter it contains. The 
excavations and the movement caused by the inflow 
of pitch and gases cause the entire mass to be con- 
stantly moving in an irregular manner, and a line of 
stakes set across the lake with a surveyor’s transit 
will in a few days be 8 or 10 feet out of line. 

Numerous patches of vegetation, consisting in some 
cases of trees 5 or 6 inches in diameter at the butt, 
subsist on soil which has been accumulated in the 
crevasses. These islands, too, share in this general 
movement. 

Statistics show that a lowering of 6 inches over the 
entire surface of the lake corresponds to the removal 
of about 100,000 tons, which is the approximate annual 
shipment. 

An American company has a lease of this lake from 
the British government and is engaged in shipping 
the pitch to all parts of the world, to be used princi- 
pally for paving purposes. Previous to 1894 it was 
dug out and loaded into carts and hauled to the beach, 
and from there lightered out to the ships lying at 
anchor in an open roadstead, but during that year a 
pier 1,700 feet long was built out into the gulf and an 
extensive loading plant was installed. The accompany- 
ing illustrations will help to give the reader some idea 
of this plant, which consists of a surface tramway 
running from a terminal power station, on the hard 
ground bordering the lake, run by an endless wire 
rope forming a loop around the center of the lake 4,000 
feet long. Trains of three flat cars, carrying two 
iron tubs holding 1,000 pounds of pitch each and con- 
trolled by a gripman on each train, traverse this loop, 
stopping at the excavations to be loaded. At the 
terminal station these loaded tubs are exchanged for 
empty ones on a hydraulic lift that transfers them 
to an aerial tramway, which is also driven by an end- 
less wire rope, and carried on steel towers down over 
the hill and out to the extreme end of the pier, where 
it is dumped direct into the hold of the ships laying 
alongside, the empty tubs returning on the other side 
of the loop. The surface tramway to the lake and 
the aerial tramway to the pier are coupled up to the 
same engine and the loaded tubs going down the aerial 
tramway by gravity help to run the entire system and 
a small engine developing about 20 horse power runs 
the entire plant. Each tub is weighed (and checked 
by a customs officer for the purpose of fixing the ex- 
port duty collected by the government) on a scale 
block in the overhead track in the terminal station be- 
fore being gripped to the hauling wire. About 175 
tubs pass over this scale per hour, making about 80 
tons per hour, or 800 tons per day, and employing a 
working force of 150 men. This plant was a revelation 
to the people of the island, and was a source of great 
surprise to them that it was a success, as they looked 
upon it as a wild scheme and predicted dire failure. 

The labor employed is entirely of native negroes, 
who are not all that could be wished for. These 
people are ordinarily very contented and happy, with 
no thought of the morrow, and unless they are hungry 
they will laugh at a threat to discharge them. They 
require very little clothing, any temporary shelter 
will answer for a sleeping place, and they can sub- 
sist on sugar cane and fruit that grows in abundance 
about the island. They are very independent and ex- 
tremely lazy, and clever only in dishonesty. 

The management consists of five Americans. The 
dwellings of the manager and his staff and the of- 
fice are built on the pier at a distance of 1,000 feet 
from the shore. The prevalence of malarial fevers 
in this portion of .the island makes it impossible for 
a person accustomed to the northern latitudes to live 
on shore at night time without becoming impregnated 
with this dread disease that is omnipresent in tropical 
countries. 

A coasting steamer that runs about the island calls 
at the pier three times a week, bringing local mails 
and supplies from Port of Spain, the principal city of 
the island, and at intervals of two weeks the steamers 
from New York and London visit the island, bringing 
mails from the outside world. 

—— kA 

The site of the ancient. Cyrene is being excavated 

by a Danish archeological expedition. 
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Science Notes. 

When once a milk bottle has been injured, be it in 
ever so slight a degree, says The New York Medical 
Journal, its future injury is likely to be speedy. Pur- 
veyors of bottled milk should be warned that every 
bottle with a chipped mouth should be discarded. 


The Department of State has received a note from 
the legation of Sweden and Norway, dated Washington, 
February 2, 1901, stating that the managers of the 
Nobel Fund, of Stockholm, have been authorized to cor- 
respond directly with interested parties abroad without 
using the channel of the Ministry of Foreign Affairs at 
Stockholm. 


At a recent meeting of the Academy of Medicine, Dr. 
Jarre announced the discovery of a remedy for the foot 
and mouth disease, which is so fatal to sheep. He says 
he has successfully used the remedy in 1,500 cases in 
two years. It consists of a concentrated solution of 
chromic acid at 33 per cent chemically pure. This is 
employed as a caustic to the sore. The cure iS rapid 
and certain. Dr. Jarre says that M. Dupuy, Minister 
of Agriculture, has promised to give the remedy official 
tests. 


Armour & Co. closed, on Niarch 4, the largest con- 
tract for supplies for a polar expedition ever taken by 
an Arctic explorer. The contract was awarded by Eve- 
lyn B. Baldwin, who will head the expedition to the 
North Pole which will start about June 1, and will con- 
sist of 200 tons—ten carloads—of specially prepared 
food-stuffs, which it is expected will last Baldwin and 
his party twenty-seven months. The value of the sup- 
plies is between $50,000 and $60,000. The supplies are 
to be delivered in New York by April 1, and will be 
shipped thence to Dundee, Scotland; Tromsoe, Norway, 
and Sandifiord, Norway. 


Consul Hughes, of Coburg, says that Prof. Pictet, of 
Geneva, is reported to have devised a plan by which 
oxygen can be produced on a commercial scale and at 
a cost that will greatly increase its use. By this method 
air is admitted into a condenser, the condenser being 
cooled by liquid air. The low temperature causes the 
oxygen to separate by gravity from the nitrogen of the 
air. It is then drawn off from the bottom of the con- 
derser, and the nitrogen from the top, while any car- 
bonic acid present, made liquid by the low temperature, 
is drawn into tubes. As a 500 horse power engine will 
make 500,000 feet of oxygen a day, it seems that the 
process is not expensive. 


Prof. J. B. Steere, who is well known to readers of the 
ScIENTIFIC AMERICAN by reason of his valuable papers 
on the Philippines published in this paper during the 
late war, has been sent to the Amazon to make a col- 
lection of the fauna of that region. Each specimen 
will be prepared on the spot instead of preserved in 
alcohol as heretofore, and will be shipped in time to 
be exhibited at the Pan-American Exposition. Prof. 
Steere, who, by the bye, is a celebrated ichthyologist, 
experienced great difficulty in securing passage. Ke 
engaged transportation in one vessel, but on arrival 
in New York he found that the vessel had no license 
to carry passengers. He signed articles at once and 
shipped as purser. The energy of American scientific 
men is to be commended. 


The London Standard has been advocating the manu- 
facture of beer from beet roots. A large farmer in the 
southwest of England has been carrying out experi- 
ments for several years for the distilling of brandy 
from this product, but the results were not encourag- 
ing. Other experimenters, however, have been more 
successful in their efforts, and it appears extensive 
preparations are being made to give the suggestion 
a thorough practicable trial. The beet abounds in the 
sugar juice, but it is stated that the cost of separating 
it from the gums, acids, and salts is somewhat ex- 
pensive and would result in a higher price being 
charged for the beer. On the other hand, the principal 
recommendation in its favor is that its utilization 
would dispense with the employment of those danger- 
ous substances conducive to arsenical poisoning. 


A project is on foot for the retention for a number 
of years of twelve out of the sixteen buildings on the 
Street of Nations, of the Paris Exposition. With the 
exception of those representing Italy, Spain, Turkey 
and Servia, the buildings were found to be sound. It 
is proposed to establish a Museum of Comparative Edu- 
cation in the United States Building, and in the Aus- 
trian Building an exhibition of the international exhi- 
bitions between 1798 and 1900; the Hungarian Building 
will be assigned to the history of civilization; the 
Belgian Building will probably be used as a Museum 
of National Art; the Norwegian pavilion will contain 
objects relating to navigation and marine exploration; 
the German Building will be devoted to learned socie- 
ties; the Swedish Building will be converted into a 
Museum of Manual Instruction, and the building of 
Greece, if it can be retained, will be used to show the 
recent discoveries in classical architecture. The build- 
ing of Finland will be devoted to geography, and of 
Monaco to oceanography. The building occupied by 
Great Britain will be reserved for sanitary science and 
bacteriology. 
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Engineering Notes. 

A speed test was recently made with a wood pulley 
46% inches in diameter, 16 inches face and bored for 
a 4-inch shaft. A total rim speed of 28,889 feet was at- 
tained, the pulley showing no signs of giving out at 
this high speed. 


Men who are enlisted for service in the navy are not 
to be assigned to service in submarine boats without 
their consent, and the Bureau of Navigation will rec- 
ommend that special service enlistments for these 
vessels be authorized. 


In the Washington navy yard there are scales with 
a capacity of 150 tons, but it has been found that they 
will weigh much more than this, and two 13-inch guns 
have been weighed with accuracy. The platform of 
the machine is 48 feet long and 12 feet wide. 


The Pennsylvania Railroad will spend about $2,500,- 
000 for new locomotives during the current year, and 
the Baltimore & -Ohio will spend $1,300,000 for the 
same purpose. The Pennsylvania has authorized the 
construction of 204 new engines, and all but about 
50 will be built in the railroad’s own shops. 


French engineers are again considering the ad- 
visability of bringing an adequate water supply from 
Lake Geneva. The supply is practically inexhaustible 
and the water is extremely pure. It is thought that 
the total cost of the undertaking would be $200,000,000, 
including $25,000,000 which the Swiss government 
would require. 


Manufacturers of projectiles and armor plate are 
experiencing exceptionally busy times in England. The 
war in South Africa has had the effect of depleting the 
military department of their heavy stocks of war 
stores, and consequently it will take a long time to 
fully replenish them. It has also been decided to 
reorganize the artillery section of the British army, 
and to equip it with the latest and most powerful type 
of guns. Several orders for this new armament have 
been already placed and the manufacturers are work- 
ing at full pressure in order to deliver the contracts 
within the specified time. 


An interesting sight at the yards of Denny Bros., 
shipbuilders, is a flying machine, which the Dennys 
are confident will be very successful, says the New 
York Sun. It looks much like Zeppelin’s airship, and 
was designed by a Spanish youth mainly as an engine 
of war. It is intended to rise to a great height and drop 
explosives. The Dennys are also building the first tur- 
bine passenger ship, which was designed by Parsons, of 
Glasgow, for a syndicate of shipowners. The boat will 
ply between Greenock and local pleasure resorts. She 
will have a speed of 27 knots an hour. 


Some two years ago a Mr. Henry W. Wing, of Boston, 
Mass., devised a new spinning machine, which he took 
with him to Bradford, the center of the spinning in- 
dustry of Great Britain. There, aided by local en- 
gineers and experts, he improved his appliance which 
is now in active operation. It is capable of spinning 
a variety of materials, such as asbestos and peat moss, 
as easily and as readily as wool, and when completed 
it is difficult to determine the original nature of the 
fabric. The apparatus will be specially useful for the 
spinning of flax waste, which hitherto has been con- 
sidered almost a waste product, and as such has been 
sold for paper-making. By this means, however, it 
will be spun into a more profitable commercial article. 


An interesting statistical return has recently been 
compiled showing the remarkable growth of railways 
in Great Britain from 1872 to 1899. In the former 
year 15,814 miles of railways were in operation, while 
in 1899 the mileage had increased to 21,700. The gross 
receipts derived from all the railways in 1899 exceed 
those of 1872 by over $242,157,675. On the other hand, 
working expenses have increased to the extent of $169,- 
065,235. The third-class passenger traffic is the princi- 
pal source of revenue, the number of first and second- 
class passengers for the year 1899 showing a decrease 
of 3,469,856 and 3,972,491, respectively, in comparison 
with the returns for 1872. The average dividend earned 
by the railways in 1872 was 4.74 per cent, and it has 
now decreased to 3.61 per cent for 1899. 


The British Naval Department have just placed 
orders for the construction of two first-class battle- 
ships of the “Majestic” class to be named respectively 
“Queen” and “Prince of Wales;” six armored cruisers, 
two second-class cruisers of the “Minerva” type, and 
two sloops. The two first-class battleships are to be 
built in the government dockyards at Devonport and 
Chatham. They will each be of 15,000 tons, and a 
speed of about nineteen knots per hour. The cruisers, 
two of which will be undertaken by the government, 
three in private firms on the Clyde, and the sixth at 
Newcastle on Tyne, will measure 440 feet in length, 
beam 66 feet, draught 24 feet 6 inches, displacement 
9,800 tons, engines 22,000 indicated horse power, and 
speed 23 knots. The second-class cruisers will have a 
speed of 20 knots (which, by the way, has been con- 
sidered insufficient for this type of craft by naval ex- 
perts), and will, together with the sloops, be built in 
the royal yards. 
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Automobile News. 

The attention of all United States Inspectors of steam 
vessels has been called by the Treasury Department to 
the recent act of Congress, by which automobiles using 
gasoline may be transported on ferryboats or other 
steam vessels. The amendment to the Revised Statutes, 
passed by Congress shortly before the adjournment, 
provided that nothing in the statutes should forbid the 
transportation of these vehicles, provided the flame 
used in connection with the motive power be extin- 
guished while the vehicles are on the vessel. It was 
provided, however, that the owner or master of a ves- 
sel may legally refuse to transport vehicles containing 
tanks of gasoline or other explosive liquid, if he is dis- 
posed to do so. 


The question of automobiles for army use has not 
received the same attention in England as it has among 
other nations of Europe, especially France, Germany, 
and Italy; it is, however, being considered favorably 
It appears that a member of the 
Automobile Club of England proposed to the War Office 
to organize a volunteer corps of automobiles for the 
present campaign. He received the following reply: 
“The Secretary considers that the time has not yet 
come for organizing a special corps, although it is dis- 
posed, in case of urgence, to call upon the good-will 
of the authors of the proposition. He would be glad 
to have them furnish all the information relative to the 
number of machines to be disposed of and the services 
which they can render, indicating the speed, the maxi- 
mum load, the weight, and the consumption of each 
machine.” 


The Geographical Congress of Italy, which will be 
held at Milan, from the 11th to the 14th of April, has 
authorized the Touring Club of Italy to organize a 
special exposition of the methods of locomotion used 
for long voyages during the nineteenth century. The 
Touring Club has received the idea with enthusiasm, 
and it will endeavor to make this exposition as com- 
plete and as interesting as possible. In the collection 
will be found a series of maps of different periods, 
guides, notices relating to the various means of trans- 
port, railroads, tramways, boats, cycling and automo- 
bile, as well as the subject of aerial navigation. The 
exposition is in charge of M. Bertarelli, one of the most 
efficient members of the club. At Milan a series of 
electric automobiles have been recently put in service 
as cabs, and it is thought that the system, after it is 
well started, will prove quite successful. 


« The programme for the Tour of Italy, which will 
take place next May, has been definitely fixed by the 
organization committee. The Tour is divided into two 
categories; the first includes the whole of the route 
laid out, or about 1,000 miles, and the second includes 
Florence-Rome-Milan, 660 miles, or Naples Rome- 
Milan, 640 miles. The engagements close on the 15th 
of April; for the first category the sum fixed is $15, 
and for the second $10. Each of the competitors en- 
tered for the Tour is to receive a handsome badge, 
and a special art prize will be offered for each 
vehicle. An employé specially charged with the bag- 
gage is to follow the tour by railroad, and the con- 
ductors are to be furnished with coupons for lodging 
and nourishment at reduced rates. The itinerary is 
given as follows: 1st day. Turin, Asti, Novi, Genoa, 
106 miles. 2d day. Genoa, Chiavari, Spezia, 65 miles. 
3d day. Spezia, Pisa, Florence, 99 miles. 4th day. Flor- 
ence, Sienna, 100 miles. 5th day. Sienna, Grosseto, 
Civita Vecchia, 125 miles. 6th day. Civita Vecchia, 
Rome, 42 miles. The seventh day will be spent at 
Rome. 8th day. Rome, Civita Castellana, Terni, 60 
miles. 9th day. Terni, Perugia, 54 miles. 10th day. 
Perugia, Scheggia, Pesaro, Rimini, 112 miles. 11th day. 
Rimini, Imola, Bologna, 67 miles. 12th day. Bologna, 
Ferrara, Padua, 74 miles, with promenade to Venice. 
13th day. Padua, Verona, Brescia, 89 miles. 14th day. 
Brescia, Lodi, Milan, 60 miles. 
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The New Star in Perseus, 


A circular has just been issued by Prof. E. C. Picker- 
ing, director of the Harvard Observatory, which sup- 
plies further information concerning the first observa- 
tions of Nova Persei at that institution, and _ inci- 
dentally corrects certain false interpretations that have 
been put on the bulletin of February 22. The latter, 
after announcing that the new star was then of the 
first magnitude, added: ‘A photograph of this region 
taken on February 19 showed that it was fainter than 
the magnitude 10.5. This result was confirmed by 
photographs taken on February 2, 6, 8, and 18.” 

The inference has been drawn from this phrase- 
ology that, although not so bright as a star of mag- 
nitude 10.5, the Nova was, nevertheless, visible on all 
of the dates specified, but that it increased suddenly in 
brilliancy between February 19 and 22. But the 
circular just published makes it clear that the star 
was not found on any of the plates prior to Dr. Ander- 
son’s discovery, although other stars as faint as the 
eleventh magnitude were there. Its history begins 
with February 21, therefore. 
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THIRD RAIL IN THE BALTIMORE BELT LINE 
TUNNEL. 

A few years ago the Baltimore & Ohio Railroad Com- 
pany spent about $7,000,000 in constructing a railroad 
through the city of Baltimore and its suburbs in order 
to save about half an hour in time and to secure an 
all-rail route from the metropolis to the capital of 
the country. Before the Belt Line was built passenger 
and freight trains were carried across the harbor on 
a huge car ferry named after the founder of the 
Baltimore & Ohio system, “John W. Garrett.” The 
Belt Railroad cost nearly $1,000,000 a mile to build 
and equip, owing to the large amount of tunnel con- 


CURRENT-TAKING SHOE, 


struction and other difficulties of the work, aiso to 
the fact that it was to be operated by both steam 
and electric service. It was the first railroad of any 
importance in the world to utilize large electric loco- 
motives for hauling freight and passenger trains. 
The use of electricity was decided upon for the 
reason that the Belt Line contains several heavy 
grades and has some of the sharpest curves of any 
railroad in the United States. To furnish the cur- 
rent, a power house was built from which the elec- 
tricity was transmitted by cables to an overhead con- 
duit system, consisting of a metal trough hanging 
from iron bars, which were in turn supported by metal 
archways located from 200 to 300 feet apart. A “shoe” 
made of cast iron slid through the trough, passing the 
current to the motors by means of an adjustable metal 
bar, which connected the shoe with the top of the 
electric locomotive. In the tunnels the conduit was 
supported from the roof without the necessity of the 
archways, but it was found that a large quantity 
of the current passed to outside conductors in spite 
of the insulated protection, and this leakage necessi- 
tated the generation of much more electric power than 
has been actually needed to work the motors. The 
overhead system has also required a considerable out- 
lay yearly for repairs; and for some time past the 
Baltimore & Ohio management has been considering 
the adoption of some other mode of electric trans- 
mission, especially as it wishes to use electric traction 
on about 70 miles of what is known as the mountain 
division in Maryland and West Virginia, where or- 
dinary freight trains require two and three of the 
largest steam locomotives to carry them over the 


ELECTRIC LOCOMOTIVE TAKING CURRENT FROM THE THIRD RAIL, 
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grades. For the last six months the work of equip- 
ping the Belt Line with what is known as the third 
rail, also the sectional third-rail system, has been in 
progress. In the tunnels and in the vicinity of the 
railway stations the sectional system is used for a 
distance of 3% miles, the third rail covering the bal- 
ance of the Belt Line. Its installation is similar to 
the system on the New York, New Haven & Hartford 
Railroad between Boston and Nantasket Beach, but 
more current is required on the Belt Line. It is con- 
veyed through an extra or feed rail laid about 18 
inches outside of the regular track. This weighs be- 
tween 70 and 80 pounds to the yard and is bonded 
by insulated copper cables 
fastened into the ends of each 
rail. The current from the 
power house is also carried to 
the end of the feed rail by 
cables which are buried in the 
ground. The electrical loco- 
motive takes its power by 
means of a shoe which slides 
along the top of the rail. 
Each locomotive has_ four 
shoes, fastened, one outside 
the lower part of each driving 
wheel, and connected with the 
locomotive frame by spring 
attachment that adjusts it- 
self to any deviation in the 
track, so that the shoe is au- 
tomaticaliy held upon the rail. 
The sliding shoe is utilized 
on both the third rail and 
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to that section by means of a temporary bridge which 
he places in position. 

In operating the motors, the motorman turns the 
controller to the first notch, opening the throttle to 
the air engine, which, taking compressed air from the 
storage reservoir of the air-brake system, drives an 
electric generator, which generates sufficient current 
to operate the magnetic switch and charge the third 
rail with current from the power house. At the in- 


stant the magnetic switch is closed the power house 
current passes through it to the third rail, thence 
through the contact shoe and the controller to the 
electric generator which operates the switch, and 


sectional portions. Only the 
portion of the sectional third 
rail, however, is charged with 
electricity that is covered with the locomotive. It 
receives its name from being divided into sec- 
tions controlled by electric switches, which are auto- 
matically operated by the movement of the locomo- 
tive. 

The switches are practically of the solenoid type 
with two windings, one a fine winding, taking a cur- 
rent of about 550 volts from the generator on the elec- 
tric locomotive, through the controller, the contact 
shoes and the third rail. This current raises a plunger, 
which closes the switch and feeds the power house cur- 
rent of 700 volts to the third rail. The moment the 
weaker generator current passes through the fine wind- 
ing and closes the switch, current from the power 
house passes through the heavy winding of the magnet 
and keeps the switch closed until the contact shoes 
of the electric locomotive have passed to the next 
section. The circuits around the magnet being broken, 
the switch opens by gravity. The contacts last to 
operate are of carbon, and the spark, if any, is between 
these contacts, thus preserving the metallic contacts 
from injury. At the instant the contact shoe at the 
forward end of the locomotive comes in contact with 
the forward section of the third-rail conductor, the 
switch controlling the feeder for that section closes, 
and the switch for the rear section opens. 

Each of the magnetic switches is provided with a 
single pole double throw knife switch in series with 
the fine winding of the magnet. This is used by the 
inspector to test the magnetic switch and ascertain 
whether it is in proper adjustment. Should it be 
necessary to make any adjustment while the section 
controlled by the switch is in use the current is fed 
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AUTOMATIC MAGNETIC SWITCHES. 


also to the four 300 horse power motors of the elec- 
tric locomotives. Immediately and automatically the 
generator becomes a motor, operated by current from 
the power house, and drives the air engine as an air 
compressor, recharging the compressed air reservoir 
from which the air engine originally obtained its 
power. 

At no time is it possible during the operation of this 
system to have a charged conductor or third rail ex- 
cept when the motorman has turned the controller, 
and then only one section is charged, i. e., the section 
on which the electric locomotive is operating. 

The locomotives in use on the Belt Line have hauled 
by the overhead system two loaded freight trains 
with their engines, representing about 2,500 tons of 
weight, unaided by the steam locomotives. This will 
give an idea of their transmission power. The same 
amount of current required for this pull has been 
transmitted by means of the sectional and third rails 
to the locomotives during the present tests without 
difficulty. The archways and conduits of the over- 
head system remain and the locomotives can take 
current as desired, either from the top or bottom. 
The accompanying photographs show the overhead con- 
nection, but the motive power is coming entirely 
from the shoe which can be seen connected to the 
third rail. The upper construction is to be removed 
in the near future. 

The tests which have been made include the oper- 
ation of the locomotives at slow, half and full speed 
with and without loads. They have been switched 
from one track to another, started and stopped on 
grade and placed in service to haul a train of twenty- 


THIRD RAIL SYSTEM IN MOUNT ROYAL STATION. 


MARCH 16, Igol. 


two 45-ton coal cars loaded during a heavy snow storm, 
the shoes taking current from the rail when covered 
with snow and ice to the depth of several inches. In 
adapting the motors for service with the systems, the 
mechanism was practically unchanged, a few altera- 
tions being made to the air compressors and the con- 
tact shoes connected as shown in the illustrations. 

Both the sectional and third-rail installations were 
completed under the supervision of Mr. John McLeod 
Murphy, inventor of the sectional method and chief 
engineer of the Murphy Safety Third Rail Com- 
pany. 

———~ +- 8 ae 
SOLAR MOTORS. 
BY CHARLES F. HOLDER. 

For many years the attention of inventors has 
been directed to the question of utilizing the di- 
rect rays of the sun as a substitute for coal, wood, 
or other fuel; large burning glasses or reflectors 
being the general form of the various machines. 
Especially in France have these been seen. A so- 
called “burning mirror,’ made by a Frenchman 
named Villette, was four feet in diameter, and 
produced so intense a heat that, according to the 
report, it melted cast iron in sixteen seconds. The 
heat resulting from the sun’s rays is remarkable. 
An Englishman, one Parker, years ago built a lens 
about three feet in diameter, which melted a cube 
of cast iron in three seconds, and granite was 
fused in one minute. This result was produced 
from a concentrating surface of seven square feet; 
which suggests that if the reflector could be made 
so that the field of concentration would be a square 
mile the iron would melt in less than a millionth 
of a second, suggesting the possibilities in this 
direction with enormous reflectors, or groups of | 
small ones. 

It was for a long time difficult to build a con- 
cave mirror of very large size, but this was finally 
overcome by having the surface of the concave 
mirror covered with small pieces of glass, or mirrors, 
each of which is so placed that the light or reflection 
from each side is thrown upon the same spot, the sum 
total, or the amount of heat centralized, being equiv- 
alent to the amount reflected by each glass, multiplied 
by the number of mirrors. In Europe the early solar 
glasses were generally of two kinds; that is, the heat 
was concentrated in two ways—by reflection from 
polished concave mirrors and by refraction through 
a convex lens. The earliest use, centuries ago, of 
such a contrivance was theoretically to dazzle or blind 
an enemy, metal disks being employed; but nearly all 
such devices failed to be of any practical value and 
fell into the category of ‘curiosities.’ The story of 


SIDE VIEW, SHOWING THE FIXED SUPPORTS AND MOUNTING OF 
REFLECTOR. 
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Archimedes will be remembered in this connection. 
Twenty years before Christ it is alleged he set fire 
to the enemy’s ships by using an enormous sun glass. 
Sir William Herschel experimented with the sun’s 
heat in Africa; and Captain Ericsson has made a num- 
ber of studies in this direction and exhibited a solar 
motor in New York in 1884. 


In Western America within the past twenty years 
it has been found that there are regions where it is 
especially desirable to obtain a motor which can be 
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BOILER AND CONNECTIONS. 


run practically without fuel. Such a region is the 
Californian desert, where vast mining interests have 
sprung up, and in arid sections where irrigation is 
necessary, and even in the richest portions of fertile 
California in connection with the question of irriga- 
tion. On the desert the sun shines almost continuously, 
and in Southern California the percentage of sunshine 
to cloud is remarkable. These conditions have called 
attention to the possibility of a practical sun motor, 
and it is interesting to note that in South Pasadena, 
California, such a machine has been set up and is suc- 
cessfully accomplishing the work for which it was 
made—an automatic engine running by the heat of 
the sun. This machine is exhibited at the Ostrich 
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Farm, and has attracted the attention of a vast num- 
ber of people, especially as Southern California is now 
thronged wtih tourists. In appearance the motor re- 
sembles a huge disk of glass, and at a distance might 
well be taken for a windmill of some kind; but the 
disk is a reflector thirty-three feet six inches in di- 
ameter on top, and fifteen feet on the bottom. The 
inner surface is made up of seventeen hundred and 
eighty-eight small mirrors, all arranged so that they 
concentrate the sun upon the central or focal point. 
Here, as shown in the accompanying illustra- 
tions, is suspended the boiler, which is thirteen 
feet six inches in length, and holds one hundred 
gallons of water, leaving eight cubic feet for 
steam. At the time of the writer’s visit to the 
farm the motor was the subject of no little com- 
ment, and the attendant stated, confidentially, that 
some of the questions asked were remarkable. 
One man assumed that it had something to do 
with the incubation of the ostrich eggs; and 
many asked what made it go, being unable to 
understand or appreciate the idea. The motor 
is attractive in appearance; built lightly, sup- 
ported by seeming delicate shafts, though in 
reality strong enough to resist a wind pressure 
of one hundred miles an hour. The reflector must 
face the sun exactly, and as heavy as it is, weigh- 
ing tons, it can be easily moved. It stands, after 
the fashion of the telescope, upon an equatorial 
mounting, the axis being north and south; the 
reflector follows the sun, regulated by a clock, 
the work being automatic, as, in fact, is everything 
about it. The true focus is shown by an indicator, 
and in about an hour after it is adjusted the 
boiler is seen to have attained a white heat and 
the steam gage registers one hundred and fifty 
pounds. The steam is carried from the suspended 
boiler to the engine in a flexible phosphor-bronze 
tube and returns again from the condenser to 
the boiler in the form of water, so that the boiler 
is kept automatically full. The engine is oiled auto- 
matically, and when the disk is once turned, facing the 
sun, it runs all day as independent of an engineer as 
does a windmill. 

The amount of heat concentrated in the boiler by 
the seventeen hundred and odd mirrors cannot be 
realized, as nothing can be seen but a small cloud or 
escaping steam; but should a man climb upon the 
disk and cross it he would literally be burned to a 
crisp in a few seconds. Copper is melted in a short 
time here, and a pole of wood thrust into the magic 
circle flames up like a match. That the motor is a 
success is seen by the work it is doing—pumping water 
from a well, illustrating the possibilities of cheap irri- 


FRONT VIEW, SHOWING THE SUN’S RAYS CONCENTRATED ON THE BOILER, AND 


GEARING FOR REVOLVING THE REFLECTOR. 


A SOLAR MOTOR AT WORK AT LOS ANGELES, CAL.—15 HORSE POWER, STEAM AT 150 POUNDS PRESSURE. 
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gation, and lifting fourteen hundred gallons per minute 
—equal to one hundred and fifty-five miner’s inches. Up 
to the present time the motor has produced results 
equal to about ten horse power, but fifteen is claimed 
for it. 

The motor is the result of a number of experiments 
by a band of Boston capitalists. One of the first pro- 
ductions was a silver reflector, which cost many thou- 
sands of dollars, but was abandoned. The next was 
modeled after the Ericsson machine of 1884; but it was 
a failure. A third was erected at Longwood, proving 
also a failure. A fourth attempt was made, this time 
in Denver, which was fairly successful, doing one- 
half the work of the Pasadena model. Finally the 
latter was produced and found to be a success. A 
duplicate, perhaps improved, will be erected at the 
Pan-American Exhibition. Dwellers in the East, where 
rain falls every few days throughout the year, cannot 
realize what such a perfected motor means ‘to the 
West, where arid lands await but the flow of water 
to blossom as the rose. In such regions—and they 
represent millions of square miles—fuel is usually 
very scarce, often being so important a factor that the 
question of it determines the success or failure of the 
work. This is essentially true of the Californian 
desert and vast regions in Colorado, Utah, and sur- 
rounding States and Territories. Mines and pumping 
plants are often far from railroads, and in sections 
where no fuel is in sight, wood and coal being hauled 
from long distances. In such locations the solar motor 
is a boon. The skies are comparatively free of clouds, 
and the machine can begin work an hour after sun- 
rise, possibly earlier, and continue until half an hour 
before sunset. It is possible that with cheaper meth- 
ods of storing electricity sufficient power may be stored 
during the day to run the engine at night, or during 
the absence of the sun. Inventors are already experi- 
menting upon methods of increasing the effectiveness 
of the motors, and probably larger ones, and groups 
of them, will be seen in the near future. 

No invention of modern times has given such an 
impetus to the development of arid lands as the solar 
motor, and it has been visited by many interested 
in the question. The development of Lower California 
has been seriously impeded by the lack of fuel; the 
country being dry and barren in localities where rich 
mines are known to exist. The country is cloudless 
for months—in every sense the land for the solar 
motor, as water underlies the surface almost every- 
where, and when pumped up and sent out upon the 
soil the region, which was formerty a desert, can be 
made fertile and literally to blossom as the rose. 

+8 + oe 
THE FLEMING SAFETY COLLAR FOR SHAFTS. 

Many of the accidents which occur in machine-shops 
and factories are due to the old-fashioned projecting 
set-screw by which collars are usually held on shafts. 
These set-screws have been condemned by factory in- 
spectors, and even prohibited by law, for which reason 
they have often been countersunk, thus weakening the 
collar. Moreover, the collar is held in place only by 
bearing of the set-screw on the shaft. If the bearing- 
point slip, the collar moves from its place, thereby 
deranging the shafting’ and causing belts to slide from 
their pulleys. 

These difficulties have been very simply and effec- 
tively overcome in the Fleming safety-collar, to which 
our attention has been called by Mr. W. H. Davis, P. O. 
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THE PARTS OF THE FLEMING COLLAR DETACHED. 


Box 305, Montreal, Canada, and in which the set-screw 
is entirely abandoned. The Fleming collar comprises 
essentially four pieces—two symmetrical, tapering, 
threaded and flanged semi-cylinders, which embrace 
the shaft, a threaded locking-ring which binds the semi- 
eylinders firmly to the shaft, and a toothed gripping- 
key, A, received by an opening in one of the semi- 
eylinders and forced into engagement with the shaft 
by the locking-ring. 

The merits of this arrangement are obvious. The set- 
screw is entirely dispensed with; the members can be 
taken from the shaft without removing any other part 
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of the machinery; the collar is held to the shaft, not 
at one point alone, but through its entire length and 
internal circumference. 

The fact that the collar can be applied to a shaft 
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PARTIAL SECTION OF THE COLLAR. 


without removing any machinery is in itself a signifi- 
cant feature. In all collars now used, the machinery 
on the end of the shaft must be taken off before the 
collar can be slipped on. The time, labor, and expense 
thus involved are items which are by no means small. 
Moreover, the cost of manufacture is no more than 
that of any collar now in use. 
es ee ee 
AN EFFICIENT SINGLE-PULL CEILING-SWITCH. 

From the electrician’s standpoint it cannot be ,de- 
nied that the ceiling-switch has merits which com- 
mend it to every consumer of electricity. It can be 
placed exactly where it is needed, and it dispenses 
with the wires which ordinarily run down to a suitable 
point on a wall. But these obvious merits have been 
more than offset by the mechanical defects which are 
unfortunately too often found in ceiling-switches. The 
two unsightly cords which form a part of most switches 
of this type cannot be manipulated with that ease 
which should be one of the distinguishing features of 
every electrical appliance. Our attention has been 
drawn to a novel switch made by J. Jones and Son, of 


THE JONES SINGLE-PULL CEILING-SWITCH. 


64 Cortlandt Street, Manhattan, New York city, which 
so far improves upon most ceiling-switches that the 
difficulties usually presented have been overcome. 

The improved switch is a single-pull switch. By 
drawing downward on a single chain or cord, the cir- 
cuit is opened or closed. Mechanically considered, the 
switch consists of a bed-plate screwed to the ceiling, 
which bed-plate carries the fixed contact-points and 
the switch-arms or blades, one of which is loosely 
pivoted and the other mounted on a rock-shaft. The 
rock-shaft carries a rock-arm and a crank, both of 
which have partial rotation in opposite directions. The 
crank is connected by a coiled spring with a cross- 
piece extending between the two switch-arms. The 
rock-arm is pivotally connected by means of a link 
with a crank-pin on a disk actuated by a spring-drum, 
to which a pull-chain is attached. 

A pull upon the chain first winds the spring of the 
drum, then turns the disks and with it the crank- 
pin, through one-half a revolution As the crank-pin 
turns, the link is thrown forward, thereby swinging the 
rock-arm and the crank on the rock-shaft. in oppo- 
site directions. As a result of this movement, the end 
of the rock-arm is made to engage an elbow-lever which 
assists in swinging the switch-arm out, and the crank 
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is made to extend the spring by which it is connected 
with the cross-piece uniting the switch-arms. The 
switch-arms partially swung by the elbow-lever and by 
the strain on the coiled spring, are automatically car- 
ried entirely away from the contacts by the action of 
the extended coil-spring. This movement of breaking 
the circuit is effected with the utmost rapidity. When 
the pull-chain is released the drum is carried back by 
its spring without in any way disturbing the disk or 
the remaining parts. 

In order to close the circuit it is necessary merely to 
pull the chain again. The disk is then made to rotate 
through the remaining half of its revolution, thereby 
throwing the rock-arm and crank back to their initial 
positions, rocking the shaft, and extending the coiled 
spring. When the crank to which the coiled spring 
is secured passes the vertical the switch is automatical- 
ly closed by the action of the extended spring. In both 
making and breaking the circuit the switch-arms are 
first partially swung and are then automatically actu- 
ated by the coiled spring. 

A careful examination of the device convinces us that 
it is both quick and efficient in its operation. 
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A FOLDING BUNK FOR CARS AND SHIPS. 

In emigrant or transport ships and cars it is often 
necessary to erect a large number of separate bunks, so 
arranged that they may be easily removed. A bunk 
of this type has been devised by John P. Lein, a New 
York inventor. 

On two uprights or supports holders are carried hav- 
ing a slot with an upwardly-extended portion. Above 
the holders each of the supports carries hooks. The 


A FOLDABLE AND REMOVABLE BUNK. 


bunk itself is provided with contracted necks, which 
are received by the upwardly-extending slots. Chains 
attached to the outer side of the bunk are hung on 
the hooks to support the bunk. 

In order to fit out a ship it is necessary merely to 
erect the uprights, insert the bunk-necks in the slots 
ofthe holders, and hook the chains in place. When not 
in use.the bunk can be folded simply by turning it 
im the holders so that the link of each chain nearest 
the outer edge will engage the hook. The entire bunk 
can be readily removed whenever desired. 

—_———_—_ e+ +> oo __——_ 
The Current Supplement, 

The current SurrLeEMEN’, No. 1315, has many inter- 
esting articles. “The Evolution of the Adobe” is by 
C. F. Holder, and is accompanied by several illus- 
trations. “Cameos” is by Cyril Davenport, F.S.A. 
“Optics of Trichromatic Photography” is continued. 
“Dock Equipment for the Rapid Handling of Coal and 
Ore on the Great American Lakes,’ by Arthur C. 
Johnston, is accompanied by many illustrations. Sev- 
eral articles in this issue are devoted to the con- 
sideration of modern commerce. ‘Women Astron- 
omers” is by J. E. Gore. ‘Progress of Agriculture in 
the United States” is by George K. Holmes, and is a 
valuable article. ‘“Britain’s Leaning Towers” de- 
scribes two curious examples. The recent Berliner 
patent decision is carefully digested. ‘Excavations 
at Carthage” describes some important discoveries. 
“Constellation Figures as Creek Coins” is by Robert 
Brown, Jr., and is a curious study in numismatics. 
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RECENTLY PATENTED INVENTIONS, 


Electrical Apparatus. 

IELECTRIC- ARC LAMP.— Prerer H. F. 
Svies, Mount Vernon, N. Y. The carbon in 
this arc-lamp is engaged by a feed-clutch, the 
action of which is controlled by a_ special 
mechanism. ‘The lower carbon is inclosed by 
a globe. A _ gas-check plate is provided, to- 
gether with means for regulating the are and 
accommodating the lamp to the yoltage across 
the arc, these means being adjustable to 
lengthen or shorten the operative path of the 
feed-clutch by increasing or decreasing the 
distance between the feed-clutch and the gas- 
check. When the clutch is released the upper 
carbon moves down gradually, without shock. 
The form of gas-check employed serves to in- 
crease the light of the carbon; for, the air 
entering the globe through the check, passes 
successively through several chambers and is 
heated before reaching the interior of the 
globe. 

ELECTRIC SWITCH.—PeteEr H. 
Mount Vernon, N. Y. This electric switch for 
arc-lamps and switchboards is arranged to 
make and break the circuit positively. By 
means of the switch a lamp can be readily 
lowered to renew the electrodes without the 
slightest danger to the operator and with- 
out throwing other lamps in the series out of 
circuit. The switch comprises a_ receiving 
socket, a contact plunger for engagement with 
the socket, a series circuit, a local or loop 
circuit, and a cut-in device so arranged that 
when the plunger and socket move out of en- 
gagement, and the local circuit is broken, then 
the cut-in device maintains the series circuit 
unbroken or closed. The circuits have flexible 
and compressible contacts, each composed of 
a number of interlocked helices. 


I. SpPIEs, 


Engineering Improvements, 

LUBRICATOR. — CHARLES SLATER,  Port- 
land, Me. Mr. Slater’s lubricator is designed 
to keep the lubricant used for steam-chest 
valves, pistons, and the like, in a warm or flow- 
ing condition, to insure a thorough lubrica- 
tion of the parts at all times. ‘Ihe lubricator 
consists of an oil-cup surrounded by a jacket. 
Between the cup and jacket is a hot-air space. 
A steam-pipe extends through the jacket. At 
the upper portion of the steam-pipe is a pres- 
sure-operated valve. The steam-pipe commu. 
nicates with a condenser, from which a pipe 
leads into the oil-cup. The oil passes from 
the cup to the steam-pipe through a_ tube. 
‘The steam condensed in the condensing-cylin- 
der flows into the lower portion of the oil- 
cup, thus displacing a certain quantity of oil. 
This displaced oil passes to the parts to be 
lubricated. 


ROTARY ENGINE. 
Ilaregade, Copenhagen, 
ent invention refers to improvements in ro- 
tary engines, by means of which the period 
of admission or cut-off and the period of ex- 
pansion can be easily regulated and the direc- 
tion of the motion readily reversed. These 
results are obtained by means of a main slide- 
valve, arranged adjustably on the rotary shaft, 
in combination with an expansion slide-valve 
placed between the main slide-valve and the 
shaft, and with steam-passages extending 
through the rotary shaft itself. 


Carn C. JENSEN, 15 
Denmark. ‘The pres- 


Mechanical Devices. 

ORE-CONCENTRATOR. — CHRISTOFFER A. 
Curistensnex, Sixth and Morrison Streets, Port- 
land, Ore. * As the crushed ore is fed from a suit- 
able hopper to the feed-end of a concentrating 
pan, power is applied to a pulley carried on an 
eccentric shaft connected with the pan. Thereby 
the pan is vibrated from side to side, and the ore 
gradually works its way down. All the heavy 
and valuable particles are shaken to the bot- 
tom of riflles, and find their way through per- 
forations in front of and at the bottom of 
each rifile. hen the concentrate falls upon 
a laterally-inclined washer-plate and is washed 
aown by means of a spray-pipe. 

WINDMILL.—Jonn I. E Byrne, Tilden, 
Tex. The invention is an improvement for 
supporting the wheel and operating shafts. 
Novel features are to be found in the means 
for throwing the controlling devices into and 
out of engagement with the wheel, and in the 
general construction of the wheel itself. The 
most important feature, however, is an all- 
lever shut-off, which is not affected by any 
ordinary wear, and the weight which adjusts 
the brake clear of the wheel can be con- 
veniently regulated to any extent. This 
weight also holds the wheel at right angles to 
the vane. 


SELF-PLAYING STRINGED MUSICAI IN- 
STRUMENT.—FRriepRICH SCHNEIDER, Leipsic, 
Saxony, Germany. The inventor has devised 
a mechanically-actuated stringed musical in- 
strument which is strong and simple in con- 
struction, and which requires but little power 
to drive the note-sheet uniformly. This note- 
sheet operates the device for picking the 
strings, and the device for fingering the strings 
so as to produce the desired music with com- 
paratively few strings stretched over a sound- 
ing board. 


BOTTLE-FINISHING MACHINE. WILT- 
twaM LP. Parsons, Albany, Ind. The patent 
describes a machine by means of which the 
interior and exterior of glass bottle-necks are 
simultaneously and qwickly finished. The bot- 
tle to be finished is held in a frame, the handle 
of which is supported on grooved rollers ar- 
ranged in standards. ‘I‘he neck of the bottle 
is placed over an interior-fintshing device. By 


{ horse's bridle. 


means of a treadle a check or sleeve is shifted 
forward to move exterior-finishing devices into 
close contact with the bottle-neck. The pres- 
sure is regulated by the pressure on the foot- 
treadle. In order to finish the bottle the 
shafts by which the finishing devices are rap- 
idly rotated, one independently of the other. 


BELLOWS FOR ROCKING - CHAIRS.— 
CHRISTIAN U. Kriec, Sr., Nashville, Tenn. 
Beneath the rocking-chair a pair of bellows is 
secured, having an inlet operated by the chair, 
and outlet valve-chambers, connected by a 
tube. A valve in this tube controls the pas- 
sage of air from one to the other of the out- 
let-chambers. The bellows has a lower box, 
adapted to receive an ice-receptacle, by means 
of which the air can be cooled. The back and 
forward motion -of the chair, while being 
rocked, supplies cooled air. But this motion 
renders bellows of the ordinary construction 


‘having stiffened sides useless for the inventor’s 


purpose. A _ bellows of peculiar construction 
has therefore been invented to meet the special 
requirements of the case. 


Miscellaneous Inventions, 

HITCHING DEVICE.—Noan L. DALLARD, 
Wheeling, W. Va. The hitching device com- 
prises, essentially, a pair of tongs, which are 
closed by drawing the handles together. These 
handles are connected by a chain with the 
Hence, the device can be ap- 
plied to any suitable projection in order to 
hold the horse; for, a pull upon the handles 
merely forces the tongs further into the object 
gripped. A coiled spring holds the tong mem- 
bers together, so that when the chain is slack 
the device will not fall to the ground. 


SCRUBBING-BRUSH HOLDER.—Jounx L. 
DoNNELLY and JOHN S. Brapy, Wilkes-Barre, 
Pa. ‘The scrubbing-brush holder has a reser- 
voir provided with a perforated bottom 
through which water may pass to the brush. 
The reservoir is replenished through a top fill- 
ing-hole having a sliding cover. The brush 
can be readily removed from the holder and 
another inserted. 


HEATER OR COOLER FOR LIQUIDS.— 
GABRIEL J. L. HENRY, Quebec, Quebec, Canada. 
The heater or cooler comprises a tank, above 
which a receptacle is located having an opening 
leading to the tank. Within the receptacle is a 
rotatable cylinder, secured to the upper por- 
tion, on the inside of which are buckets or 
vanes. Against these buckets the liquid is 
discharged. To the outer surface of the cylin- 
der a liquid is fed of a temperature different 
from that of the jets discharged from the 
buekets. The rotation of the cylinder is ad- 
vantageous for the reason that it spreads the 
liquids on the cylinder-surface so as to secure 
a large heating or cooling area. 


MULTIPLYING PHOTOGRAPHIC CAM- 
ERA. — Jacop F. Sranpirorp, Fort Scott, 
Kans. Mr. Standiford has devised a multi- 


plying photographic camera by means of which 
a number of exposures can be made upon a 
single plate. The construction of the camera 
is such that upon moving the ground glass 
into or out of focusing position the shutter 
is automatically opened and closed without 
requiring the re-insertion of the slide and 
without danger of exposing the plate to the 
action of light during the movement of the 
ground glass. 


TIRE-CEMENT. JoHN H. BENNETT and 
ALONZO F. Breman, Ridgway, Pa. The tire- 
cement rapidly repairs any leak o1 injury in 
pneumatic tires used upon bicycles, carriages, 
automobiles or other conveyances. The in- 
gredients of the cement are wheat-flour, lamp- 
black, potassium permanganate, together with 
a suitable quantity of water, the whole form- 
ing a paste of unusual adhesive qualities. 

CEILING STRUCTURE.—BaLtTHaAsar- MAtr- 
BACH, Manhattan, New York city. This fireproof 
ceiling structure consists of a girder formed of 
opposite members of metal. Hach member con- 
sists of a lower, straight bar-like section, an 
upper section and a downwardly arched in- 
termediate portion, a brace-member secured in 
the arched portion, and tie-rods connecting 
the opposite members. After placing the 
girder members in position, a filling of cement 
is employed to strengthen the construction. 

DEVICE FOR 
THE BAR.~--- Miss Pouicu, Riverside, Cal. 
The invention provides a means for treating 
diseases of the ear, the means comprising a 
sheet of fabric rolled into tubular form. This 
fabric bears certain medicaments, so that 
when the fabric is ignited the medicaments 
will be applied to the diseased parts. 


SHIP’S COMPASS.—HnricH Brtns, Bre- 
men, Germany. Compasses in general use do 
not enable the helmsman to follow a course be- 
tween two divisions on the compass card. In 
such cases the helmsman must rely upon his 
eye and his good judgment for the measure- 
ment of a fractional part of a marked di- 
vision. The present invention enables the 
helmsman to follow a true course without tir- 
ing his eye. An adjustable plate is provided 
on the compass-plating, which plate has an 
auxiliary steering-line or point adjustable to 
the right or to the left of the fixed steering- 
line or point. This adjustable line can be 
used instead of a fixed line whenever the 
course is such that it cannot be read exactly 
on the compass card. 


GARMENT - HANGER. — Louis YONTEFF, 
Manhattan, New York city. This garment- 
hanger is a simple, durably-constructed device 
for supporting trousers, coats, vests, skirts, 
and wearing apparel in general. The hanger 
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is easily extended, hung up or readily folded 
into a comparatively small space. 

FLOWER-HOLDER.—Stmox WEILER, Man- 
hattan, New York city. The object of the in- 
vention is to provide a flower-holder that can 
be attached to any part of the dress to hold 
a bunch of flowers in any desired position. 
The holder comprises a bar having a fastening 
device by which it is secured to the dress. A 
pin on the bar extends approximately parallel 
to and in the direction of the length of the 
bar to receive the stems of a bunch of flowers. 
Ribbons on the bar can be passed in front of 
the stems and tied in a bow. 


Designs. 

HOLDER FOR NECKTIE-BANDS.— ZaLau 
Guzik, Manhattan, New York city. The 
holder consists of a back-plate terminating in 
a needle and a sheath in front of the plate. 

MANTEL.—Ctay B. ATKIN, Knoxville, Tenn. 
Two design patents have been issued for man- 
tels. In the first the lower portion of the 
mantel has a shelf provided with an _ovolo 
molding and beaded fillet, below which is a 
horizontal panel provided with a central or- 
namentation consisting of a floral harp-shaped 
figure and two diverging, lateral, floral por- 
tions. The upper portion of the mantel has 2 
fixed central piece provided with a partly floral 
and partly arabesque ornamentation. Below 
this is a shelf and side-panels having orna- 
mental floral figures. Two vertical columns 
flank the central panel. 


In the second design the lower portion of 
the mantel has an ornamented shelf, as in the 
previous case, and the panel below it has a 
double ornamentation in relief. which simu- 
lates the fleur-de-lis; also horizontal ribs, 
above and below. The upper portion of the 
mantel has a top edge, with curved ends, pro- 
vided with floral decorations at center and 
sides. A shelf having a beaded fillet and ovolo 
molding is arranged below, and beneath this 
is a panel or mirror, and on the sides of the 
same is a curved or S-shaped floral relief. Two 
columns are arranged as in the previous case. 


Norr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 
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Tur EvecTRo-MaGnetT. By Townsend Wol- 
cott, A. E. Kennelly and Richard 
Varley. Jersey City, N. J.: The Var- 
ley Duplex Magnet Company. Pp. 
130. Price $1. 

This little book, a second edition of which 
has recently been issued, is excellent for obtain- 
ing a thorough knowledge of the theory and 
practice of the electro-magnet. It is well illus- 
trated, and contains a number of tables giving 
the electrical properties of copper magnet wire. 
Numerous mathematical formule are given and 
their application illustrated by the use of prac- 
tical examples. A set of logarithmic tables is 
appended, together with a scale, by means of 
which, in connection with the tables, any root 
or power of any number can immediately be 
found. 


How To Buiup A Skip-Jack. 
from the Rudder. 
London: The 
Company. 1901. 
and engravings. 


Reprinted 
New York and 
Rudder Publishing 
Pp. 38, 24 plates 
Price $1. 


How To Buivp A Racer For $50. Reprint- 
ed from the Rudder. New York and 
London: The Rudder Publishing 
Company. 1901. Pp. 52, 36 plates 
and engravings. Price $1. 


These two excellent little volumes will be 
welcomed by the amateur yachtsman whose 
purse or inclinations tie him down to miniature 
craft. The racer is that curiosity of yachting 
architecture known popularly as the ‘Lark,’ 
which, while not a perfect craft, is justly con- 
sidered as being, for “what she costs in labor 
and money, the best thing that ever carried 
sail.” 

The skip-jack is a compromise between the 
flat and round bottom craft, which has the two- 
fold qualities of being easy to build and speedy 
to sail. Both of these works are written in the 
clear style characteristic of The Rudder, and 
they are so amply illustrated that he must be 
a poor carpenter who cannot, with the aid of 
proper tools and material, put one of these 
boats together. 


SCHERZER ROLLING LirT Bripces. Second 
revised and enlarged edition. By 
Albert H. Scherzer. Chicago, III: 
The Scherzer Rolling Lift Bridge 
Company. 1901. Oblong quarto. 
Text 68 pp., with numerous line 
drawings and 23 plates. Price $10. 

This handsome work opens with a short chap- 

ter on the history of pivoted or trunnion bas- 
cule bridges. After a reference to the Tower 
Bridge, London, and other developments of the 
pivot or trunnion bascule bridge. it enters into 
a general argument of the disadvantages of the 
swinging bridge and other high and low level 
methods of crossing navigable rivers and 
streams, and then passes on to a detailed de- 
scription of the Scherzer rolling lift bridge, 
views being shown of the various existing 
structures which have been built on this well- 
known system. This handsome work is elab- 
orately illustrated by numerous diagrams and 
line drawings and by twenty-three full-page 
photogravure plates, 
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Business and Personal Waits. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
nuinbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. Im every case itis neces= 
sary to give the number of the inquiry. 


MUNN & CO, 


Marine Iron Works. Chicago. Catalogue free. 


Tuquiry No. 145.—For manufacturers of special 
seamless, brass tubing. 


“DU. S?? Metal Polish. 


Inquiry No. 146,.—For a description of the Bogar- 
dus milJ, used in graphite works at Ticonderoga, N. Y. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Inquiry No. 14'7.—For machinery for manufactur- 
ing matches, 


Indianapolis. Samples free. 


Yankee Notions. Waterbury Button Co.. Waterb’y. Ct. 


Inquiry No. 14S8,—For acetylene gas plants suit- 
able 1or houses, churches, and schools. 

Metal Novelties Manuf’d. 
R. I. 


Inquiry No. 149.—For manufacturers of 
hones. 


Bliss-Chester Co., Prov., 
razor- 


Finest quality Steam Engines, Boilers and Burners for 
Automobiles. Write Rochester Cycle Mfg. Co., Roch- 
ester, N. Y. 


Inquiry No. 150.—For drill sharpening machines 


Guns and Sporting Goods. Keating Wheels. New 
catalogue out nuw. Vhe UH. & D. Folsom Arms Co., 314 
Broadway, New York. 


Inquiry No. 151.—For pinless clotheslines. 


Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 


Inquiry No. 15:2.—For machinery for weaving 


wire mattresses, 


Rigs that Run. Hydrocarbon system. 
Louis Motor Carriage Co., St. Louis, Mo. 


Write St. 


Inquiry No, 15°.—For fire engines and appliances 
suitable for fighting tire 11 small towns. 

The celebrated ** Hornsby-Akrosd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


Inquiry No. 154.—lor manufacturers of water 


meters. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,’’ by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 155.—For sanitary household furnish- 
ngs. 

Wanted—Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Farly 
American Illustrated Magazines. Correspondence Soli- 
cited. Address (. A, M, Box (73, New York. 

Inquiry No. 156.—For the smallest sized dynamos 
and motors. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Varick St., N. Y. 

Inquiry No. 157.—For machinery for printing in 
colors on oilcloth doilies and similar goods. 

La Porte Watch School, La Porte Ind. Catalogue free. 


Inquiry No. 158.—For an organ small enough to 
be carried on journeys, but to be played by hand in the 
ordinary manner. 

Handle & Spoke Mchy. 
Chagrin Falls, O. 


Ober Mfg. Co., 10 Bell St., 


Inquiry No. 159.—For the manufacturer of arto- 
graphs. 


Inquiry No. 160.--For the address of the Colum- 
bia Carbide Coinpeny, in New York city, or similar con- 
cerns. 


Inquiry No. 161.—For gasoline gas generators for 
heating and lighting purposes. 

Inquiry No. 162.—For manufacturers of small 
wooden hardwood boxes. 2 by 4 up to 4 by 4 inches. 

Inquiry No. 163.—For filtering apparatus that will 
filter a starchy liquid rapidly. 

Inquiry No. 164.—For builders of gasoline motors 
for automobiles. 
Inquiry No. 165.—For the address of the manu 

facturers of the “ Lambert 7 gas and gasoline engines. 

Inquiry No. 166.—For small gasoline or other 
motors suitable for experimental purposes. 

Inquiry No. 167.—For manufacturers of agri- 
cultural machinery. 

Inquiry No. 168. —For parties willing to under- 
take the manufacture of a steel novelty in three 
thicknesses, 1144 by ¥ inches. 

Tuquiry No. 169.—For tinners’ machinery. 

Inquiry No. 170.—¥Kor boiler makers’ machinery. 

Inquiry No. 171.—For ornamental woodwork for 
furniture, made by pressing the figures on the wood. 

Inquiry No. 172. —For fine needles or pins for 
lace-curtain frames. 

Inquiry No. 173.—1lor machinery for manufactur- 
ing buckets, pails, etc. 

Inquiry No. 174.—For machinery for making 
wood toothpicks. 

Inquiry No. 175. —For manufacturers of a mill or 
process for extracting potash trom cottonseed meal 
hulls. 

Inquiry No. §76.—For tools for the removal and 
replacing of boiler tubes. also boiler flue cutters, ex- 
panders and beaders : 

Tuquiry No. 17'7.—For parties willing to manufac- 


i ture anew computing scale. 


Inquiry No. 178.—¥or manufacturers of solder 
for fastening aluminium to aluminium or copper to 
aluminium. 

Inquiry No. 179.—For manufacturers of small ice 
machines suitable for home use. 

Inquiry No. 180.—For the distributers of the 
“Arlington” rubber collars and cuffs. 

Inquiry No. 181.—For parties who can make soft 
wood shoe knife handies, enameled brown and in imi- 
tation of walnut. 

Inquiry No. 182.—For automatic grinding ma- 
chines for grinding outchers’ knives. 

Inquiry No. #S3.—For rubber prepared for vulcan- 
izing, about the thickness of a lead pencil. 

Inquiry No. 184.— For heavy cardvoard disks, 
about ll inches in dia Ler. 

Inquiry No. 185. — For “ Harry’s” electrical re- 
touching device, tor retouching photographic nega- 
tives. 

Inquiry No. 186,-- For manufacturers of liquid 
fire extinguishers and hand grenades. 

Inquiry No. 187.—For canning machinery. 

TInaniry No. 188.—For condensed milk machinery. 


TInyuiry No. 789. -- For machinery for making 
binder twine. 

Inquiry No. 190.—For Portland cement machin- 
ery. 


Inquiry No. 191.—For automatic numbering ma- 
chines. 


Inquiry No. 19'2.—For rubber type daters. 


Inquiry No. 193.—For Britannia metal and ster- 
ling silver blanks ready for spinning. 


Inquiry. No. 194.—For spinning lathes. 


Mnquiry No. 195.—For the address of Chas, Platt, 
silver roiler. 


Inquiry No. 196.—For glass novelties. such as 
peppers and salts for ornamenting with silver. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Specidl Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(8098) L. J. J. writes: 


small fan motor of 52 volts, 
alternating current, which I run on direct 
light current, 52 volts. It has a great deal of 
power, but sparks a great deal. Could you 
advise me in the next issue of your valuabl2 
paper how to prevent this? A. Your alternat- 
ing-current motor, when put on a direct cur- 
rent, gets more current than it could get from 
an alternating circuit. It therefore runs faster 
and sparks more than it should. The brushes 
are perhaps not in the proper position. Slide 
them to and fro around the commutator, and 
find the position of least sparking. If this 
does not cure the trouble, you can add a resist- 
ance to the external circuit, so as to cut down 
the current which enters the motor. 2. Why 
will it not generate when run by an 18-inch 
fly-wheel? It goes very fast. A. Many of the 
small motors cannot excite their own fields 
and build them up. They cannot, for that 
reason, be run as generators. 38. Should tele- 
phone be grounded on house or earth side of 
gas meter, and why? A. It is better not to 
ground anything to a gas-pipe, either side of 
the meter. A flash of lightning or a lightning 
wire falling across the telephone wire might 
produce a spark which would set fire to the 
gas and to the house. Perhaps the earth side 
of the meter is a little better ground than the 
house side. 


(8099) F. T. asks: 1. Can water be de- 


composed and the gases collected separately 
by an alternating electric current? <A. No: 
the gases will be mixed at each pole in the 
same proportions as they are in water—hydro- 
gen 2 parts, and oxygen 1 part. 2. What 
chemicals are most frequently used in a dry 
battery? A. Dry cells are usually modified 
Leclanche cells. The sal ammoniac solution 
is held in some absorbent material, so that it 
will not run out of the cell when it is upset. 
3. In the preface of Tesla’s ‘‘xperiments with 
Alternating Currents of Iligh Potential and 
High Frequency” it mentions a thermo-mag- 
netic motor he devised. What was the prin- 
ciple of it? A. A thermo-magnetic motor, or, 
as it is usually called, a pyro-magnetic motor, 
consists of an armature formed of a disk or 
ring of thin steel, which is set in motion when 
unequally heated by reason of the difference 
of force so produced. Mr. Edison invented a 
pyro-magnetic generator which acted on the 
fa-t that iron ceases to be magnetic at about 
770 deg. C., and converted the heat energy by 
means of it into electric energy. He used a 
thin iron tube in a strong magnetic field sur- 
rounded by a coil of wire. By varying the 
temperature of the tube near 770 deg. he 
varied the magnetism passing through the coil, 
and thus produced a current in the coil. 4. 
Can a storage battery be charged by an alter- 
nating electric current? A. No. 5. What is 
a thermostat? A. An instrument which closes 
or opens an electric circuit when heated or 
cooled. 


(8100) J. M. A. asks: 1. A condenser, 


i. e., a double-convex lens, will throw a focus 
of 14 inch in diameter, which gives a heat of 
500 deg F.; what will another condenser of 
twice the diameter, but of the same focus, 
give in heat’? A. The area of the larger lens 
is a circle of twice the diameter and four 
times the area of the smaller. It will allow 
four times as much light and heat to pass 
through it. 2. Is the intensity of the heat 
as the square of the diameter? A. The quan- 
tity of heat is proportional to the square of 
the diameter of a lers through which it is 
transmitted. The intensity of heat in a focus 
is approximately so also. Whether a piece of 
metal, such as a mercury thermometer or a 
piece of copper, will be heated to a higher 
temperature, and how much higher, depends 
upon the specific heat of the metal and upon 
its condition as regards radiation. It is diffi- 
cult, if not quite impossible, to determine to 
what degree of a thermometer a given quan- 
tity of heat will raise a piece of a given metal. 
3. Will the same rules hold good for a para- 
bolic reflector as for a condenser’? A. No; a 
parabolic reflector sends the rays out in a 
parallel beam when the source of heat or light 
is placed in its focus. The intensity does not 
then diminish as the square of the distance. 
4. Is there any book published on the collect- 
ing and applying heat from the sun's rays and 
on the storage of such heat? A. Langley’s 
“New Astronomy,” price $3 by mail, contains 
a chapter on this subject. It shows pictures 
of the several solar engines which have been 


1.1 have a 
Y% horse power, 


used at various times in the effort to find 
a mode of utilizing the great heat of the sun. 
We have published several articles in the 
SUPPLEMENT on the subject of solar energy ; 
No. 13, by John Ericsson, who devised a solar 
engine; Nos. 212, 214, 216, 217, 218, by Prof. 
Langley ; price ten cents each. 


(8101) J. E. H. writes: If a machine 
at a revolution of say 2,100 gives an electric 
current of 3 amperes at 10 volts, what is the 
most practical way to get a current of % to 1 
ampere at 10 volts from it? If through coils 
and a reduction of speed, please give size of 
wire used and number of turns for each spool. 
A. The current a machine gives depends on 
the resistance of the external circuit. If you 
have three amperes through a certain circuit, 
to have one-half as much double the resistance 
of the external circuit. With 10 volts, the 
current will be 3 amperes when the resistance 
is 31-8 ohms. For one ampere the resistance 
must be 10 ohms. Now, if you have a part of 
the 10 ohms in the apparatus used, you will 
only require the rest of the resistance in a 
coil. No. 24 German-silver wire has a resist- 
ance of one ohm to three feet. From this you 
can calculate what you need. 


(8102) O. M. S. asks: 1. I want to put 


up a telephone between my place and a neigh- 
bor’s about a half a mile distant. I have two 
receivers, dry and bichromate batteries. Now, 
can I put up a telephone by connecting the 
receivers and battery, one at each end, to a 
barb-wire fence, in which the wire is fastened 
uninsulated to the post by staples, and use 
common electric alarm bells? <A. Yes; if the 
wire is continuous, without breaks or loose 
joints. It must be spliced as strong as a tele- 
graph wire. Such an arrangement will work 
only when the fence is dry. 2. If this can be 
done, please tell me how to connect the bat- 
teries and receivers to the fence. A. Connect 
the batteries and receiver to the line in series. 
Put half of the battery at each end of the line, 
using care that the poles at each end are in 
the same order. 8. How much power will be 
needed? A. We cannot tell. <A great deal 
more than with an insulated line. 4. Can dry 
batteries, when the current gives out, be re- 
stored? If so, how? <A. No; they can be 
opened and filled with sal ammoniac solution, 
running them as wet cells till the zincs are 
used up. 95. How can you magnetize a piece 
of iron by using a magnet? A. A piece of 
iron cannot be permanently magnetized. 
is made into a magnet by bringing one end to 
the end of the permanent magnet. 


(8103) J. M. S. asks: 1. In making an 
electric furnace, there is a core of fire-clay 
wound with platinum wire and then covered 
with clay and asbestos and connected up with 
a rheostat. Is there anything but platinum 
wire used, or do they cut. in a fiber similar 
to that used in an incandescent lamp? A. 
You seem to be describing an electrical heater, 
and not an electrical furnace. The electrical 
furnace is made by bringing two carbons into 
contact and then drawing them apart while 
they are covered by the substance to be treated 
in the furnace. A very high temperature, 
which will melt any substance, is thus pro- 
duced. A platinum wire wound on fire-clay 
can hardly come under the designation of an 
electrical furnace. In such a heater as you 
describe there would be no advantage in using 
a carbon filament. 2. 
to reduce electric current (107 volts, alternat- 
ing), what size of German-silver wire is used, 
and hew 
branches, so as to reduce same to 2 volts, 3 
volts, 4 volts, 5 volts, 6 volts, 7 volts, 8 volts, 
and 9 volts? A. What you want is not a ‘‘con- 
troller,” but either a transformer or a choking 
coil.. A controller is used with a direct cur- 
rent. <A choking coil can be arranged with 
branches so as to give the various drops in 
voltage which you mention. We cannot give 
you a design for this, as we know nothing 
about your current, except the voltage, nor 
what you wish to do. Apply to the company 
furnishing the current for the apparatus. 3. 
Could I use the insulated German-silver wire, 
and splice in short pieces the required dis- 
tance, and then wind same up in a ball, leav- 
ing the various ends protrude, connect each 
up with-a button, and use switch leaves, with 
button, that correspond to the voltage desired, 
without danger of burning same out? Am 
using 107-volt, 1,200-ampere, alternating cur- 
rent. <A. No; a rheostat becomes heated by 
the current which flows through it. This 
would burn the insulation. Wound into a 
close coil, the wire would be still more heated 
than if wound into a spiral. Resistance coils 
are wound into open spirals, and placed so 
that air can draw through them and keep 
them cool. 


(8104) F. J. S. writes: To have a cur- 
rent we need two different substances united 
by two contacts—one liquid, one metallic. 
Such a case occurs in an ordinary zine cell 
when a particle of iron is embedded in the 
zinc surface. This wasteful circuit is done 
away with by amalgamating. But does not 
this evil effect (local action) necessarily exist 
in the storage battery? There is the metal 
grid in immediate contact with the oxide, and 
at the same time in contact with it through 
the intermediary of the liquid. Thus it would 
appear that there ought to be a vast amount 
of local action all the time. A. There is no 
local action in a storage cell. The only action 
on open circuit is the slight formation of lead 
sulphate by the.combination of the lead and 
sulphuric acid. This is a very slow process. 
The action of a storage cell is between the 
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long should each space be to the} 


peroxide of lead and the spongy lead on the 
negative plate. 


(8105) L. A. G. asks: 1. In the tele- 


phone-magneto generator described in Sup- 
PLEMENT, No. 966, could the steel magnets be 
charged by simply placing them against one 
of the poles of the magnet of a powerful 
dynamo, or would consequent poles result? <A. 
Permanent magnets are best magnetized by a 
coil of wire through which a current of elec- 
tricity is flowing. Pass the magnet steadily 


through the coil back and forth. 2. When con- 
structed as directed in the SuprpLteMENT, 
through what distance will the generators 


ring? That is to say, how many thousand 
ohms will the generator be? A. We do not 
know. 3. Could you also give me a good 
formula for a red and a black pigment or 
enamel for painting the generator magnets 
with? <A. Any good varnish paints will do. 
4. In the Hunning’s telephone transmitter de- 
scribed on page 818 of ‘Experimental Science” 
(next to last edition), how fine and how hard 
packed should the granular carbon be? Would 
a carbon diaphragm and carbon back give 
better results than a brass back and ferrotype 
diaphragm’? A. The carbon grains of proper 
form and size can be purchased of manufactur- 
ers of telephones, for which see our advertis- 
ing columns. The packing should be adjusted 
to clearest transmission by experiment. 5. 
Can the small alternating dynamo described 
in the Scirnriric AMERICAN, Vol. 77, No. 11, 
be made self-exciting and still give 110 volts? 
How? A. No; there is not room on the arma- 
ture for a commutator. You can redesign the 
yoke, etc., and put in a direct-current arrange- 
ment. 6. Would you furnish me with a list 
of the articles that have been published in the 
SCIENTIFIC AMERICAN (not the SuPPLEMENT) 
on the telephone and the dynamo? A. Many 
details of the telephone are described and illus- 
trated in SuPPLEMENT, Nos. 142, 163 and 966. 
Illustrated articles, giving complete details 
for the construction of small dynamos, are 
contained in SuprpLemEntT, Nos. 161, 599, 600, 
844 and 865. We supply the SuPPLEMENT 
copies at ten cents each. For a list of many 
general articles on these subjects, we refer 
you to pages 13 and 17 of the Supplement 
Catalogue, which we supply free on applica- 
tion. 


(8106) F. M. writes: Some two or 
three weeks ago, in Notes and Queries, you 
said water was a non-conductor, since which 
time I have got into all kinds of trouble by 
making this claim. Please explain how a fire- 
man in Kansas City was knocked over the 
other day when the stream from the metal 
nozzle came in contact with a live wire. Also 
the old trick of trying to get a piece of money 
out of a bow! of water connected to a battery ; 
why wetting the hands before taking hold of 
an electro battery will intensify the shock. 
A. We regret that you have been brought into 
trouble by inability to defend our statement 
that water is a non-conductor of electricity. 
Yet such is the fact, without any qualification. 
But the water must be pure, of course. Any 
impurity immediately lowers the resistance of 
the water very greatly. All the cases you 
cite are of this character. A man’s hands 
are not ordinarily clean, never chemically 
clean. Should they be made so and dried, the 
first traces of perspiration would bring with 
it salt, and this is a good conductor. Dry 
hands are very well insulated by the skin. We 
never heard of any difficulty in taking a coin 
from a bowl] of water connected to a battery. 
If the bowl were connected to a _ charged 
Leyden jar, there would be a shock on touch- 
ing the water—ordinary water. Thompson, in 
his ‘‘Hlementary Lessons in Electricity,’ gives 
the resistance of pure water as 265,500,- 
000,000, when the resistance of copper is 
1.57. Now, divide the large number by 1.57, 
and you will have the fact that pure water 
has 1,777,777,777, or, roughly, one billion and 
three-quarters times as much resistance as 
copper. Glass has only about 1,000 times the 
resistance of water, and glass is one of our 
best insulators. Now, add 5 per cent of sul- 
phurie acid to the purest water and its resist- 
ance drops 500 times. A water resistance is 
a very common thing in electrical works now- 
adays. We hope these facts may enable you 
to discomfit your adversaries. 


(8107) R. D. T. writes: I have made 
one of the motors described in SciImNTIFIC 
AMERICAN of. December 8 and 15, 1900, and 
mounted same temporarily on wood bearings. 
Have tried three cells of open circuit battery 
in series (and multiple aré), but can get no 
effect whatever. Field is not short-circuited. 
A few questions. 1. Ought there not to be 
some effect with two or three cells when motor 
is mounted as above’: A. Yes. There ought to 
be plenty of magnetism in the field and a 
spark at the terminals on breaking the circuit. 
2. How can I test the armature and windings, 
not having a galvanometer? A. Connect oue 
end of the winding to the battery, and try 
with a wire from the other pole of the bat- 
tery whether a spark can be obtained from the 
iron of the armature core, or the yoke of the 
machine. This will show if the winding is 
grounded on the machine. 38. Would introduc- 
ing a compass in place of armature and 
brushes demagnetize the compass when cur- 
rent as above is turned on’? A. No: it would 
make the compass stronger. 4. Why should 
armature revolve by hand as easily one way 
as another when field is not short-circuited, 
with three cells of wet battery like Leclanche 
open circuit? A. Probably because there is 
no current flowing. It seems as if you have 
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no circuit through the motor. Perhaps you 
have connected up the field magnet so that the 


two halves neutralize each other. 5. Where 
can I get the brass balls necessary? A. You 
cannot purchase solid brass balls. We think 


you will have to make them. 


(8108) L. A. D. writes: I have trouble 
with my photo plates in the fixing bath, which 
takes off the black and leaves the plate gray. 
Fixing bath used is 1 ounce hypo. to 3 ounces 
of water. I wish you would help me out. I 
develop the plates a good black in the high 
lights, but after fixing they are gray, with no 
contrast. Please give me a receipt for a fixing 
bath which will not destroy the high lights. 
A. The trouble with your photo plate does 
not, probably, lie with the fixing bath. This 
does not take away the black and leave them 
gray. They were thin before they went into 
the hypo. The trouble is) over-exposure or 
under-development. The best formula for any 
plate is the one given by the maker in the 
box of plates. You cannot improve on that. 
Expose a shorter time and find by experiment 
what the proper time is for exposure. 


(8109) J. M. S. asks: 1. How are elec- 
tric furnaces (for dental uses, fusing porce- 
lain, alternating current) wound? I am in- 
formed that platinum wire is used, but is that 
all? Is not there something similar to the 
fine film or carbon used in incandescent bulbs 
connected in to avoid burning out a fuse? A. 
The heating furnaces which have recently 
come into use are of platinum wire, wound 
on a non-conducting core. The resistance is 
made such that the proper current flows with- 
out fusing the platinum, and no external re- 
sistance is employed. The limit of temper- 
ature is the melting point of platinum. 2. 
Would there be very much expense in chang- 
ing a motor from alternating to direct? A. 
A commutator is required in place of the col- 
lector rings. Its cost depends on the num- 
ber of bars required in it. 3. Is it possible 
to charge a storage battery from an alterna- 
ting current? A. No; except the alternating 
current is used to run a rotary converter. 4. 
There is an electric appliance out for anneal- 
ing gold foil, used by dentists. Can you tell 
me how it is made? A. We have no informa- 
tion about this heater. 


(8110) T. D. asks: What is the voltage 
of the Edison-Lalande battery, type “W?’ A. 
The manufacturers, in their catalogue, give 
0.667 volt as the mean working E. M. F. of 
a cell. 


(8111) W. O. E. asks: Please tell an 


old reader of the ScIENTIFIC AMERICAN what 
is the specific heat of hydrogen gas at con- 
stant pressure and constant volume. A. The 
mean specific heat of hydrogen at constant 
pressure is 3.4062, on the authority of Reg- 
nault and Wiedermann. The calculated 
specific heat at constant volume is 0.2419, by 
some authorities; by others it is given as 
0.2359. 


(8112) C. & Son write: We desire to 
melt a small amount of iron for experimental 
purposes, not sufficient to pay for a cupola. 
Can you give us any information on the sub- 
ject? <A. You can melt 3 or 4 pounds of cast 
iron in a black lead crucible in a forge fire by 
building up a loose brick furnace around the 
tuyere, with about 3 inches clearance around 
the crucible. 


(8113) G. E. C. writes: Am thinking of 
making the mercurial barometer described in 
SCIENTIFIC AMERICAN, February 2, 1901, page 
74. Would like to know how many ounces of 
mercury I should get, and what it will cost. 
A. Not more than a half pound is actually re- 
quired, but a pound will make the work 
easier. 


(8114) J. B. Co. asks: In your issue of 
December 1 you describe and illustrate arti- 
ficial lightning. Will you put us in the way 
of getting specific information as to the 
amount of current necessary to operate one 
of these signs? Our commercial current is 
500 volts, 104 and 110 volts. A. We do not 
know any way in which so strong an effect 
can be produced directly by 500 volts of pres- 


sure. Ten times as much pressure is desir- 
able. It can be obtained by a powerful trans- 
forimer. 


(8115) R. D. asks: Will you kindly 
give me a description of the secondary sec- 
tion windings of induetion coil, such as 
Rietchie, in Boston, uses for his coils, or is 
there a book written on this subject which 
gives full information regarding such wind- 
ings and sizes of wires used’? A. .The mak- 
ing of a modern induction coil, with the sec- 
ondary in sections, is fully described in Sup- 
PLEMENT No. 1124, price ten cents. The di- 
mensions of all parts and sizes of wires are 
plainly given. 


(8116) E. P. R. writes: In testing the 


smau disks as they are wound (in making a 
Ruhmkorff coil) I use the galvanometer and 
battery of sufficient strength to deflect the 
needle, to tell whether the wire is broken or 
not in winding. I have the battery and meter 
connected up and have two clamps to attach 
to the terminals of the coils when testing. I 
noticed that at times the needle would de- 
flect one way and then the next time it would 
deflect just the opposite to what it did before: 
and as I knew that the current was passing 
through the meter in the same direction at 
all times, I made an investigation and found 
that if I connected the outside terminal of 
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the disk to the wire from the battery and 
the inside terminal to the wire from the meter 
that the needle would deflect one way, and by 
connecting them just the opposite the needle 
was deflected just the opposite as to what it 
did before, just the same as it would had I 
changed the direction of the current through 
the meter, which I did not do. I made sev- 
eral tests, with the same result each time. I 
have never heard of anything like it before, 
and do not know whether I am in the wrong 
or not about the matter, but can see no rea- 
son for the needle to change. Will you kindly 
explain, if it is worth an explanation?’ <A. In 
the second mode of connecting the coil to the 
battery and galvanometer the current flows 
through the coil in the opposite direction from 
which it flowed the first time. The poles of 
the coil are therefore reversed. It may be 
that the coil is so near to the galvanometer 
that its needle is deflected by the coil. We 
do not see any other way in which the deflec- 
tion of the needle should be reversed. 


(8117) G. G. A. E. asks: 1. How can 
you determine the size of wire to be used in 
different circuits? Is it according to the ca- 
pacity of the wire and the requirements of 
the instruments or to some other rules’ If 
so, give the principal rules. A. The wiring of 
a circuit is determined by the current it is 
to carry, the drop to be allowed in it, ete. 
The tables of the Underwriters are the gen- 
eral guide for size of wire. You will find 
Cushing’s “Wiring Wandbook,” price $1, by 
mail, a good book on the subject. The edition 
for 1901 is just out. 2. How many candle 
power can a 75 watt dynamo, capable at 
1,400 revolutions of producing 15 to 20 volts, 
and at 2,000 revolutions 40 to 50 volts, fur- 
nish? Also, how the candle power could be 
divided up into seven different lamps in order 
to get best results? A. Two and a half to 
four watts are to be allowed per candle with 
small lamps. With 75 watts you can have 
20 to 30 candle power. If you have 7 lamps 
on 20 volts, you will have about 8 volts for 
a lamp, and you will need 1 candle power 
lamps, 7 in a series. At 50 volts you can use 
7-volt lamps, and can have 2 candle power 
lamps, in series. 3. Which do you think is 
the better for both general and accumulator 
use—the series or the shunt-wound dynamo? 
A. A series dynamo is not adapted to the 
work of charging storage cells. Use a shunt- 
wound machine. 4. Can dry batteries, when 
exhausted, be used for accumu'ators; and, if 
so, how many would be required for the above 
dynamo? A. We know of no way to use dry 
cells as accumulators. 


(8118) J. K. asks: 1. How can I make 
a core for an induction coil, for medical use 
ov igniting use? A.-The core of an indue- 
tion coil for any purpose consists of a bundle 
of iron wires, covered with paraffined paper or 
other insulation. Upon this the primary coil 
is wound. Full instructions for winding a 
medical coil are given in Bottone’s “Electrical 
Instrument-Making,” price 50 cents, by mail. 
2. Can an incandescent light be produced 
without a dynamo; and, if so, how? A. Yes: 
a small lamp may be lighted by a primary 
battery. 3. How can I construct a small elee- 
tric motor for running small machinery? A. 
Follow the directions given in the ScrenTIFIC 
AMERICAN SuppLEMENT, 641, 759, or 1210, 
price 10 cents each. 


(8119) A. McD. asks: Is there a water 
motor used to run a dynamo? Is it a suc- 
cess? A. A dynamo can be run by water 
power as well as by steam. It is necessary to 
secure steady motion by a steady pressure of 
the water. For water motors see our adver- 
tising columns. 


(8120) B. G. J. asks: 
alternating current that now has a _ pressure 
of 50 volts to one of 115 volts, what effect 
would the increased pressure have on con- 
ductor and the rubber insulation, the present 
conductor having the capacity of 10 amperes? 
A. No appreciable effect. The difference be- 
tween the voltages is too small to make any 
difference. 2. Would it be necessary to in- 
crease the size of the conductor? A. No: the 
conductor could be diminished if any change 
were to be made in it for the same current. 
The higher the voltage the smaller the con- 
ductor needed to carry a given amount of 
eleetricity. 3. Are transformers made to step 
down 5,500 volts to 115 volts? A. Yes; such 
transformers would be supplied by any com- 
pany furnishing current at this pressure. 


(8121) A. W. P. asks: 1. What is the 
object in having a vacuum in coherer tubes? 
A. It is not necessary to have a vacuum in 
the coherer tube for wireless telegraphy. 2. 
What kind of burner should be used with 
acetylene gas to obtain a hot blue flame for 
laboratory work? A. A party claims to have 
a jet which will produce a colorless flame 
with acetylene and burn safely so long as it 
is properly used. It is unnecessary to say 
that mixtures of air and acetylene are ex- 
plosive, and unsafe. We are not informed 
how the burner in question is constructed, 3. 
How do the following rank as_ insu'’ators 
Hard rubber, paraffin wax, paraffin oil, dry 
shellacked wood, glass? <A. We are not able 
to give any exact figures of relative resistance 
of the various’ insulators. Much depends 
upon the temperature and condition of the 
substance. All become fairly good con- 
ductors as soon as chemical change begins. 
Glass conducts as an electrolyte as soon as it 
softens. 4. If the terminals of a 3-inch spark 


1. To change an’ 


coil be brought close up to opposite sides of 
a large cake of paraffin wax 1 inch thick, 
would there be any appreciable flow of cur- 
rent through the parafiin? A. No. 5. In ex- 
perimenting with wireless telegraphy and elec- 
tric wave radiation, could wooden balls, cov- 
ered with tinfoil, be used in the oscillator in 
place of the brass spheres usually employed 
for such purpose? A. It was at first thought 
that the surface of the balls must be most 
highly polished for use as transmitters, but 
this is no longer done. Whether so rough a 
bedy as tinfoil would transmit at all or not 
we cannot say. You can make experiments 
and find out the result. 6. To what extent 
will zine sulphide fluoresce under the _ influ- 
ence of Roentgen rays, as compared with cal- 
cium tungstate? A. We are not aware that 
zine su_phide has been used at all for fluor- 
escent screens. If it is serviceable for that 
purpose it would drive out calcium tungstate, 
since it is very much cheaper. 

(8122) C. J. B. asks: Is it possible to 
enlarge a photograph by projection? By this 
I mean to insert a negative in the camera, 
behind which there is a source of light, in 
piace of a plate and project the image on a 
piece of rapid paper. I tried this several 
times and could get nothing more than re- 
duced silver on the paper. A. It is possible 
to make an enlargement in the manner de- 
scribed, if properly arranged. The operation 
must be performed in a room entirely dark, 
so that no light can strike the paper except 
that which passes through the negative. The 
light must be in a box from which no light 
can escape into the room. A ground glass, or 
opal glass, or oiled paper must be put be- 
tween the light and the negative to diffuse 
the light and prevent a flare spot from form- 
ing in the focus of the lens. If a perfectly 
distinct and sharp image of the negative can 
be seen on the paper a photographic positive 
can be made on the paper by giving the proper 
exposure. An exposure much longer than to 
daylight will be required, of course, since 
any artificial light is weaker than daylight. 
Bromide enlargements are made very often 
in this way. The best way, however, to-make 
an enlargement is to use a camera with two 
bellows, with the lens in the middle between 
the bellows, with a holder for the negative at 
one end and the plate holder at the other 
end. The bellows are longer’ than they are 
in ordinary cameras, to give room for mak- 
ing enlargements of various sizes. Such cam- 
eras are sold under the name of Copying 
Cameras. An ingenious person can make an 
attachment for an ordinary camera which will 
answer the same purpose. 


(8123) L. P. R. writes: I wish you 
would publish through your paper the several 
eauses of knocking in rail joints, A. The 
knocking at rail joints is caused by the wheels 
striking a depression at the joint of the rails, 
made by a separation and the wear made 
by the wheels rolling over the joints. An ad- 
ditional cause may also come from loose fish- 
piates, which allow a _ slight depression of 
the end of the rail that the wheels are passing 
off, when the wheels will strike the elevated 
end of the next rail, and thus make a slight 
depression at the joint. 


(8124) H. D. W. asks: 1. Can you give 
me any formula for an induction coil suit- 
able for running a wireless telegraph? A. 
A coil is described in SuPPLEMENT 1124, price 
10 cents. The coil is put to its strongest 
spark by adding cells of battery. Six or eight 
cells should be sufficient for .the coil named 


above. 2. Is it known how Tesla gets his 100- 
foot spark. A. We presume by one of his 
oscillators. 38. Would it be any cheaper to 


make ab apparatus like his or to make an 
induction coil (for 10-inch spark)? <A. The 
coil is much cheaper. A coil giving a 10-inch 
spark is described in PBonney’s “Induction 
Coils,’ price $1, by mail. 4. Can you tell 
me of any explanatory or descriptive articles 
on wireless telegraphy? A. See Fahie’s “His- 
tory of Wireless Telegraphy,” price $2, by 
mail. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


MARCH 5, 


AND EACH BEARING THAT DATE. 


1901, 


[See note at endoflist about copiesof these patents. j 


Acid making phosphoric, F. P. Van Den- 

Dereh! e0 te oe taks See eae HON eae wks g 669,271 
Adding and printing machine, .A. Hoch . 669,167 
Adding apparatus, IF. H. Sandherr. . 669,286, 
Adding machine, A. Hoch............-.-005 669,168 
Advertising and vending appuratus, C. A. 

Yale oe 433 

Advertising device, W .» Fowler et al... 
Air compressor, F.-J. A. Kindermann...... ‘i 11S 
Album, easel, R. F. Obterteuffer 669,326 
Albumen, obtaining, G. Deycke.. 669,561 
Alkali by electrolysis, - 

Base be ied isthe vtec he ois Say pee cae e ef 669,441 

669, 422 


Amalgamator, i 
Back pedaling brake, 
Bale tie, 


Ws. 
eotton, F. B. Shuster 
Baling press, W. S. Livengood... 


Ll: 669.176 
669,490 


Baling press, J. M. Sanders 
Ballot box, registering and 
Ke Tolmanirongs Jo shs iva ects eine a 
Bard cutter and feeder, J. N. Wilson. 
Bath tub, portable, FE. Breide 
Batteries and regenerating elements thereof. 
operating two liquid) primary, H. K. 
Hess et al (reissue) 
Battery. See Secondary battery. 


© 1901 SCIENTIFIC AMERICAN, IN 


Bearing, 
Bearing « 

well 
Bearing, ball, 
Bed, folding, C. S. Page 
Bed, invalid, J. Wanson 


669,487 
669,120 


669,436 


- 669,124 
+ 669,311 


669,217 


Bedstead attachment, W. R. Baldwin + 669,378 
Beehive, D.C. Pullins fer sisn ah elec ais Mart - 669,371 
Berth, sleeping, W. J. Fieldhouse. . =: 669,363 ! 
ieyele, J. Go Hebrews. ... cece cee ee wees 669,201 

ele clamping deviee, 7. E. Gundry...... 669,389 
Bicycle erank vemoving device, I. H. Guen- 

hagen 669,082 
Bieycle rest, V. A. Krepps 669,462 
Binding device, adjustable, C. H. Teets..... 669,105 


Board. See Jroning board. 


Boat carrying and launching apparatus, life, 


Wee ey (RO WETS sisi ae-025 gra, oes 8.5 3 Signa 8 a: aac 
Boiler, W. C. Stewart....... 
Boiler furnace, W. W. Shilling... a5 
Book section, separable, Gilson & “Gleason. 7 669, 387 
Boot tree or last, King & Pool............. 669,173 
Boring machine, C. Ww H. Blood 669,473 
Bottle box, H. H. Higham....... 669,256 
Bottle stopper, C. Forbush..............08- 669,386 
Bottle washing machine, J. H. Reed........ 669,267 
Brake actuating mechanism, W. Wishart... 669,406 
Brieks for building purposes, machine for 
laying, J. LW. Knight.. 669,220 
Bridge, movable, T. Rall 669,348 
Brush, tooth, (. Rose... 669, 402 
Bunk, folding, J. P. Lei 669,175 
Buoy, ship's, W. W. N . 669,144 
Calendar, J. A. Daile 669,319 
Can. See Creaming can. 
Can opener, W. A. Hunter........0. eee eee 669,322 


Can opener, E. D. Woods.... 
Cap, bathing, I I. 
Car brake wheel, 
Car coupling, C. 
Car door guiding 
son et al 


Kepler. 
T. Ww. 
XN! Unuter 


bracket, FI. C. ‘William: 


Car end sill, railway, G. I. King. 
Car grip, cable, J. I, Vandegrift. 
Car haul, A. M. Acklin 


Carbureter, D. 


Carbureter, Carter & Zierlein.. 


Carbureter, Lane & Davenport 

Carbureter for petroleum motors, De Dion & 
Bouton §) 5.5 0520 Sos 2 ele eea sa cae B olacobe acd aie weet 

Cards, piano machine for punching jacquard, 
Wi ROVER iarea te eee a iuk hk Sere diaad esti Satan ir 

Carpet sweeper, C. J. Shirreff.......... 
iage, baby, 


Lanciaux 7 Smith. 
ving hook, J. Legault. 3 
recorder, J. W. Shuts 
ash register, F. H. Bickford. nee 
Casters, etc., wheel for, G. FE. Neuberth.... 
Cement, apparatus for handling ground 

tinished, W. R. Dunn...............0.. 
Chain links, making, F. W. 3 
n 1 making machine, F, W. Wood 
See Folding chair. 


669, 375, 
669,343 


» 669,263 


669,088 


669,296 
669,307 
669,314 
669,111 


- 669,317 
- 669,157 


669,309 
669,408 
669,350 


. 669,224 


669,418 


+ 669,204 
» 669,325 
+ 669,453 


669,122 
669,409 


. 669,109 


669,108 


. We. Archer. 669,15! 
Chair seat, W. Br - 669,11 
Check ister, Wo i » 669, 333. 
Chuck, self centering drill, M. Kleber. cued att 669,202 
Churn, He C2 Gentes 55 so teadale Seeks: . 669,393 
Churn, E. B. Jones 669,116 
Churn, J. BM. Winburn. 669,432 
Cigar mold, I Brach.......... a 669,229 
Cigar tip cutter, FE. Walker (reissue).....- 11,895 
Cigarette rods and cisurettes, machine for 
making, H. E. Grabau..............66. 669,188 
Cithern finger board attachment, W. A. 
Thaldorf ........ Sg . 669,451 
Clamp, KE. Lanpher... + 669,282 
Cleck, electric, S. Fischer . 669,338 
Closet seat cover, Grant & Maepherson...... 669,215 
Clothes drying and sunning device, R. T. 
MO@]tON if ti ea nerdse gees a classe oe aueke sees 669,368 


Cock, stop, Staedeli & Vogt... 
Cock, stop and waste, W. Holz 
Coke drawing apparatus, A. M. Bacon, 


Collar foundation, BE. K. Warren,.... 
Compressing cotton, wool, ete., 


for, Lowry & Holmes 
Computing gage, J. Lane...... 


Conduit. for transmitting pressure “of main 
conduits to registers, branch, J, Hillen- 
WP AIMGS a ieieccAednecas a 5.08 G10 Sua ars8s a gap SEUe RO ee 
Conveyer, pneumatic, M. J. Fo; 


- 669,328 
. 669,481 
.. 669,377 
» 669,152 


- 669,260 
+ 66D, 3E 


95 


669,391 


- 669,401 


Cooler or refrigerator, J. H. Davy . 669,160 
Corn, machine for splitting ears. of, Wr. Dd. 

NAS. fos oe M bee ne bis eee Tece wc al dee etshare an! 669,434 
Cotton elevating and cleaning apparatus, 

seed, R. J. Reynolds............-00. ... 669,182 
Creaming can, J. L. Riter ... 669,372 
Cultivator, BE. kb. Wartzell.. -. 669,165 
Cultivator, C. W. Michael - 669,261 


Cultivator, riding, 
Curler, hair, G, R. Ferguson 
Curler, hair, A. Jlaug... 
Current interrupter, E. Th 
Curtain pole traveler, J. H. Hillike 
Cushion. See Goods 1 sing cushion. 
Deckle strap, J. B. For TS 2h achedretsecarsatentee Boas 
Dental regulator and spacer, H. H. Martin.. 


Brinkley & Wetrich.. 


Dental vuleanizer and flask, Feltmann & 
VR COWI Soe eee eae Sues BAR ears s Lae ae 

Distilling and concentrating liquids, appar- 
atus for, Baudoin & Schribaux.... 


Door check and closer, come E. Cl 


» 669,134 
: 669,078 
» 669,469 


669,291 
669,413 


669,252 
669,092 


669,197 


. 669,435 
+ 669,158 


Door or gate, R. W. Gardner seeeeees 669,320 
Draft equalizer, J. Rusk. wewet- daa sun GOOaL 2: 
Draft hook, J. Carter........ cc. ce eee ewes 669,382 
Draftsmen’s use, section liner for, H. H. 

FRI 5 stro gras ageics oF Sew Sea seh dei nidietes oie Da fansa wont 669,239 
Drawing curve made of cardboard, etc., ‘ 

A. SWENSON. io sdo sarchta aed eco ates eed ea, 6 669,270 
Drawing in frame, W. L. Keene.. + 669,394 
Dredging apparatus, J. C. Whisle Z 669, 192 
Dredging bucket, J. F. Morris.............. 669,446 
Drilling, boring, or like machines, feed 

mechanism for, M. Backstrom.......... 669,407 
Dumb waiter stop, automatic, Pierce & Mc- 

MADDON: oo wits sontagh siete aibiee-g Sei ahee sorte ate g she 669,266 
Eaves trough sereen protector, '. Babeock.. 669,495 
Mlectrie cirenit closer, coin controlled, W. 

Fe Paine 27. teas siete gs Sake 8 Seeds 669,429 
Hlectrie current regulating device, W. Em- 

MGB! ste eX area aD aS Suk tee cerboceiee nie os aee 669,362 
Flectri¢ machine dynamo, N. C. Bassett . 669,299 
Elec metering sy! stem, EB. Oxley......... 669,310 
Electric time switch, FH, J. Cossswell 8s Rtcls Pond ina 669,477 
Eleetric treatment to the human body, local 

application of, HW, Behrendt............ 669,336 
Electrode, battery, G. Heidel. .............. 669,085 
Electrode plate for clectrie accumulators, H. 

F. Hobel, Sova aia nies . 669,240 
Electrometer fe ‘poses, 5 

Crebore & Squier nade NepbtLSd ho R phate ASCE LOL eters 669,149 
Elevator. See Wimclass elevator, 

Eleyator ¢: brake apparatus, M. L. Matt- 
SON of bne ae acne a ceed Weed trea eee atte oe! 669,093 
ator safety de », R. B. Gorton... . 669.388 


ine, J. 
Engine, E. Nelson... 
Engine, F. Stoer ores bn eativade 
Engines, electrie igniter for explosive, 

Wei) DAVIS 2 eed Sol cccareona seu alee 
Explosive engine, O. B. Johnson, 
Feed trough, portable, S. Stoner. 
Fenee, F. Lichtfeldt 
IFenee post, P. P. TI. F; 
File, bill, W. M. Pearse, Jr. 
Filter and refrigerator, combined, 

Spitgnagel ...........2...0.. 
Filter, rain water, T. ve hee 
Tire apparatus, L. Ww. 
Fire eseape and water MtOGee, 

Vs SPU ae fet cecrartiaie ake mete a elton eye va ten fos 
Fire extinguisher, automatic, G. J. Luce.... 
Fish cleaner, IX, W. Shurman.......... 


Boyer 


We 


669,069 
669,215, 


. 669,290 


669,233 


“2 669,416 
“1 669,226 
‘> 669}244 
“6697340 

| 669,246 
.) 669,127 
*) 669/278 

| 669,492 


” 669,190 


669,421 


» 669,353 


Fishing reel, Batley & Parkinson .. 669,249 
Fishing reel, W. 'Frabue...... .. 669,352 
Flour bin and sifter, P. Raetz . 669,285 
Flower pot, HW. &. Guyn 669,164 
Flnid dispensing mechanism, coin actuated, 

We, TY) Paine so-so Sccr sea stds ee oy 669,428 
Flush tanks, device for supplying water to, 

W. AL “texander.. ce. cece eee e eee ee 669,193 
Folding chair, A. Baldesberger wee. 669,334 
Forging machine, C. D. Rice............... 669,103 
Frame, See Drawing m frame. 

Fruit picker, G. W. Hodges,......+..+2 060+ 669,169 
Fuel and making same, compos 

Howell (reissue)......-. 11,894 
Furnace. See Boiler furnac 
Furnace for heating metal bars or sheets, 

Norton & Robinson.............+.+0+0+++ 669,265 


Cc. 


; Nail extracting prying bar, 


Furnace for heating metal sheets or bars, 


Norton & Robinson..............- 669,264 

Furniture, school, W. C. Hudson. - 669,482 
Gage. See Computing gage. 
Gaging templet, J. M. Stansberry..... wees. 669,186 
Gani, G. H. Kent............- - 669,139 
Game apparatus, C. W. Tarbet .. 669,374 
Gardening implement, N. B. Riddle 669,397 
Garment fastener, J. A. Phillips... 669,345 
Gas burner, J. Franklin........-. 669,302 
Gas burner, incandescent, A. C. Swain 669,189 
Gas engine, J. Walrath........... 669,272 
Gas generator, acetylene, 669,380 
Gas generator, acetylene, Le Sueur & 

POPS cess sc rece send Ves shale eS esis weee+ 669,463 

Gas, production of compressed, W. Knapp.. -. 669,140 
Gate. See Tilting gate. 
Gate, O. B. Jacobs... 2.6... cee eee ee eee eee 669,323 
Gate, J. R. Serafford.............0.6. . 669,431 
Gear wheel, split, Carlson & Malmfelt.. . 669,211 
Gearing, automatic change speed, H. C. 

Osborn weeeee- 669,123 
Gearing, differe 669,095 
Glass sheets or plates, applying backing ma- 

terial to; W< -Buttlen:s 2 ses. sey tie nye- co 669,381 
Goods packing cushion, F. B. Read......... 669,849 
Granulating machine, B. T. Murphy........ 669,465 
Graphophone record shaver, C. A. G. Pritch- 

BE © coco ares cng sangre deate sald giao ghetthe a eeie) Secbeclate) 669,207 


Gun, automatic machine, F. M. Garland. 
Gun support, field, Meigs & Stout. 
Hair picker attachment, J. Haynes 


7 669 236 


Hand hole cover, A. Worthington 669, 110 
Handle. See Umbrela bandle. 

Hanger. See Lamp hanger. 

Harrow tooth, J. Lanz...... sc... ee ee eee ee 669,258 
Harvester apron stretching device, H. 7 

CASE so pcsca erg Fie ore ele ace ae MRL AEE SH one Mere 669,232 
Heater. See Hot water heater, 

Heating appliances, manufacture of electri- 

‘al, Vogt Savin sine aeons 669,130 
Woe, B. E. Grover .. 669,163 
Hominy mill, W. Stonebr . 669,188 
Horse stopping device, J. Brown . 669,071 
Hose conduit for railway: s, H. Geise........ 669,214 
Hlot air to parts of the body, device for ap- 

Ply ings sh Ge NOY te ds ce cee ened ene 669,087 

Hot water heater, F. A. Clarkson. 669,212 
Hydrocarbon burner, FP, DP. Glasier... ee. eee 669,303, 
Inecandescible body, H. Reeser... .........005 669,101 
Indicator. See Speed indicator. 
Inhaler, T. T. Overshiner..............0005 669,098 
Inking pad, F. Carl. .... 0. eee ee eee ee eee 669,074 
Inking pad, I". E. Harrison..............+.. 669, BO4 
Insulated electric conductor and making 

same, C. P. Steinmetz.............--4. 669,358 
Interchangeable coupling, A. B. Lees....... 669,090 
Invalids, device for handling, C. Stephens... 669,450 
Iron. See Sad iron. 

Troning hoard and step ladder, combined, S. 

WS NWWTIRIMS sie oa ie cee fers ote’ 669,154 
Troning machine, M. Engelbrecht. eeceeee 669,213 
Jar cover, paste, J. B. Duvids.......-..006- 669,159 
Joint. See Tank _joint. 

Journal bearing, M, H, Devore.,............ 669,4 
Journal box, M. W. Hibbard . 
Kinetographie apparatus, W. H. Reid. . i 
Labeling machine, package, C. Leffler. és 669, 174 
Lamp, acetylene gas, E, N. Dickerson . 669,113 
Lamp hanger, T. Lindsay 669,283 
Lamp, incandescent, J. W. Wowell......... 669,306 
Lamp, oyerbead regenerative gas, W. H. I. 

WiGlOBy (x woes ndins Hi. cates uaa she's 3.015 oars 669,404 
Lamp, pendent, R. H. Best. + 669,228 
Lamp, physician’s electric, P. M Randall. 669,100 
Lamp socket, electric, J. H. & Ii. Trumbull. 669,151 
Lamps, construction of carriers for globes or 

glasses of electric, gas, or oil, E, Stan- 

Jey. wee 669,357 
Leather into strips, m J. 

Wie BOTCON S ccagres estes ee wise ok Sis ear ate eee 669,081 
Legging, J. M. Braun... - 669,337 
Leveling instrument, J. A. Arthur, 669,068 
Life at sea, apparatus for discharging and 

carrying lines for saving, D. Mar- 

VOTIS. esas bites aiseacee eee 669,091 


Lightning arrester, H. C. Wirt 

Linotype machine, J. R. Roger 
locker, R. W. Jefferis........ 
Locomotive, ice, C. BE. S. Bu oe 
Loom warp stop motion mechanism, W. E 


#40 (2) span a arene eer rec 
Loom weft thread controlling, ‘attachment, 
Ge PUGH 83 o.3o 3 tie cee ed pe ee ok eeaee 
Lubricator, F. Burger... .... ee ee ee 
Magnetic blow out brush ‘holder, A. C. East- 
wood 


Mail box, O. Lidke. 
Mal Pt, H. ¢. Heinrich 
Match boxing machine, 
Match splints, 
C. Donnelly. 
Measuring device, liquid, a: wn “Quinn. 
Mechanical movement, A. Baughman. 
Metal from furnaces, ete., and charging: said 
metal into molds, cte., apparatus for 
Withdrawing molten, McRae & Kitto.... 
Metal sheet at the angles of roofs, ete., cor- 


Seven & Cahen.. 
machine for assembling, 


vagated, FP. Smith. ....... cee cece eee ee 
Metals by electrolysis, recovering, H. A. 

FPaseh:  tijee.diesioue o-eavet 5 cleats e oat S34 
Metals by electrolysis, recovering and sepa- 


H. A. Frasch 
apparatus for recover- 


rating, 
Metals, electrolytic 


ing, H. A. Frasch...........-.0086 erect 
Mining machine, submarine, A. Allen. a 


Mold. See Cigar mold. 
Molding apparatus, W. E. Knox............ 
Motion converting mechanism, M. FE. Stover. 
Motion, means for converting, J. Wiesen- 
DCD e seeds oe aiears eee doe anya ncaie ew celhee do es 8% 
Motor, Fuhrmann & Nelson 
Mower, motor lawn, T. & W. H. Coldwell 
Mowing machine, J. W. Latimer... 
Mowing machine, J. B. Tougas 
Mowing machine cutting apparatus, 
WwW. H.. Giffhorn 
Musi¢ spool, eomper 


L. J. 
sating, R. A. Gally..... 
A. G. Thom..... 
Nut lock, E, Rollings......... 
Nut, vehicle axle, G. E. 
Ores, retort for treating, ¥F, 
Ornamenting walls, ete., device for, 
Collenburg 
Oven, steain conduit connection, and cook- 
ing utensil for use therewith, cooking, 
Wis Do POAT CO te crisyeic (biG tscacdse ere erent tie sheen 
Packing for stuffing boxes, metallic, L. Cau- 
TIONG ia sed icar ss Sis gin aeele HS SEG avd See ial Reels 
Pad. See Inking pad. 
Padlock, E. B. Wendel............. ee eee eee 
Paper, perforated, A. Kleinfeldt 
Paper serving apparatus, toilet, C. G. Peter- 
son 
Paper stock 
Ault 
Paper trimming machine, 


Guiterman 


HG. 


indenting 


ma 


wall, B. M. Allen. 


Paper with carbon, ete., machine for coat- 
ing, F. W. Weeks. 
Parabolic surfaces, producing” ‘podies “With, 


A. Krank... eee eee eee ee neces 
Piano, J. C. H. Sobnell.. 
Picker. See Fruit picker. 
Picture or name plate holder, M. C. Harri- 
man 
or the 
Potts 
Pipe wrench, C. 


like for safety 


Pin fastenings, 


M. Ingersoll 


» 669,155 
, 669,401 


669,171 
669,210 


: 669,472 


669,339 
669,195 


669,438 


» 669/464 
. 669,086 
» 669,223 


) 669,383 
: 669,347 


669,379 


669,466 
669,148 
669,440 
669,442 


669,439 
669,276 


669,308 
669, 269 


669,209 


+ 669,284 
. 669,437 
+ 669,259 


669,292 
669,479 
669, 842 
669,106 
669,184 
669,373 
669,411 


669,136 


669, 221 
669,318 


669,295, 
669,203 


669,178 


669.277 
669,066 


669,153 
669,119 
669,104 
669,412 
669,099 


- 669,483 


Phuiter, check row corn, W. B. Maris - 669,493 
Planter, seed, W, Sobey.... . 669,1°6 
Plow, E. W. Stark........ soho . 669,329 
Pneumatic despatch tube system, 5 

Pearsall ..........65 . 669,405 
Poison containers, protect 

H. Kopold - 669,243 
Pole or column, tubular, J. Lanz. . 669,364 
Pole, span wire, J. LanZ..........e. cee eee 669,496 
Post. See Fence post. 

Pot. See Flower pot. 
Power, means for transmitting, J. HH. 

Watts) <2 ccclect al ueisadmae deg ¥Se8 669,275 
Printing floor é@loth, ete., machine for, C, 

H. Scott spelt endo as etistrs, 669,469 
Printing machine, multicolor, I, Orlo . 669,424 
Printing press, Palmer & Denmead » 669,269 
Propelling apparatus, F, Weller.. .. $69,294 
Pulley, belt, P. Klitsch...... . 669,444 
Pump governor, A. F. W: 669, 274 
Pump regulating device, steam, J. G. 2 nde 

BOD See oe ew ees BA ed eat eae .... 669,257 


(Continued on page 174) 
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Scientific 


I 
00D or METAL 
Workers"= 


Without Steam Power should 

use our Foot and Hand Power 

Machinery. Send for Catalogues 
A—Wood-working Machinery, 
B—Lathes, etc. 


— 
SENECA FALLS MFG. CO. sf 
695 Water St., Seneca Falls, N.Y. === 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 voit 
electric circuits tor small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLENENT, No. 1182. Price 10 cents. 
For sale by MUNN &CO., $l Broadway, New York City, 
or by any bookseller or newsdealer 


a MAC E SHOP OUTFITS, 
[' ATHES roots" SUPPLIES 7372" 
A S / SeBASTIAN LATHE CO'29S26NERT Sa: 


at and De and Turret Lathes Plan- 
Foot and Power ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 


HAVE THE LATEST IMPROVEMENTS 
No Machine shop can be thoroughly up-to-date unless 
S it has the most > 
modern per- y 
fected tools. 5 Se) 
For instance, m a 
y the we 
ASHLEY PATE? . NIPPLE HOLDERS 
hold nipples for cutting either right or left hand threads. 
They hold the sleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 
of light weig ht and compact form. 
WALWORTH MANUFACTURING Co. 
128 TO 136 FEDERAL ST., BOSTON, MASS. 


There is never any question : 
about the quality of a = 
B. F. BARNES aes 
6 
UPRICHT DRILL. Pa 
The tool here illustrated is our 20-inch ia 2 
Drill, and we guarantee it to drill] up to iv 
linen in steel and 144 inch in cast iron =m I 


1 a good gait and w'thout strain. We 


build larger sizes and will be glad to 
send full data on our entire line to 
interested people. : 
B. F. BARNES CO., Rockford, Ill. = 
Queen Transits and Levels 
High Grade Instruments with the Latest improvements. 
160 page E)- ———es 24() page Math- 
ineerin 
Catalogue on | THE QUEEN | logue on ap- 
application. plication. 
ENGINEERS’ AND DRAFTSMEN’S SUPPLIES. 
UEEN & Ht) Optical and Scientific 
+5 Instrument Works, 
59 Fifth Ave., New York. 1010 Chestnut St., Phila. 
of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ———-omea_ 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
Ww. F. & JOHN BARNES Co. 
1999 RuBy ST., ROCKFORD, ILL. 


THE WATERBURY 
Emery Grinder, 


with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 


t=” Send for Circulars. 
BLAKE & JOHNSON, 
P.O BOX 7, 
WatTeRBuRY, CONN. 


““WOLVERINE’”’ 


e Gas and Gasoline Engines 


STATIONARY and MARINE. 


“he ‘Wolverine’ is the only reversible 
MarineGus Engine on the market. 
It is the lightest engine for its 
i power. Requires no licensed en- 

. gineer. Absolutelysafe. Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can _be 
used repeatedly. In boxes of 100 for 25c. 
‘To _be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 221, Bloomfield, N.J. 


Economical Gas Engine lgniters 


of every description for 

Stationary. Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Plugs for either touch 
- or jump spark. 

Mfg. Co., 80 St. Clair St., Dayton, 0. 


Dayton Electrical 


Manufacturers’ Models 


of every description made to order with prompt- 
ness, precision and economy. Models of Typeset- 
ters, ‘I'ypewriting Machines, Cash Registers, Cyclo- 
meters. Revolution Counters, etc.; in fact. any kind 
of model made from designs. Also special tools and 
machinery for any and every purpose. Correspond- 
ence invited from those intending to equip a plant. 


(=> Illustrated circular free. 


Pratt § Whitney Gompany, Hartford, Conn. 


136-188 Liberty Street, New York, 
GRAND PRIX, 


DEFIANCE 


PARIS, 


MACHINE WO 


DE 


1900. 


ematical Cata- : 


Punch, hand, J: T. Carmody..... rasgtveted wee. 669,231 
Puzzle, Ashby & Slocum... 669,452 
Puzzle, FF. W. Morey, Jre... cee eee ee ee ee eee 669,445 
Pyroxylin compounds, apparatus for forming 


articles of hollow ware made of, C. LL 
TRUPDORS- Loess eh hee ceed ine ae ote toe 669,330 
Pyroxylin compounds, manufacturing arti- 


cles of hollow ware from sheets of, C. 


FS PAUP OI ots wie oieaieie ela chars ee seine 669,331 
.@| Railway carriage window, J. Darling 669,456 
| Railway, electric, C. EK. Fournie 669,459 


Railway, electric, H. Hirst 
Railway signal, C. H. Remingtor 
Recorder. See Cash recorder. 

Reed plate for tongued instruments, KE. P. 


669,218 
669,488 


SCAT ois le a cee cies are co) aceceifocee istered eieierare ete ore 669,449 
Reel. See Fishing reel. 
Refrigeration system, A. Siebert............ 669,225 
Rein holder, J. W. Campbell............... 669,073 
Rock drill pressure actuated valve, R. L. 

AMDIOSE e555. 5 scdea laste oieia ei Sidre ion eases acdlei sre 669,316 | 
Rolling, continuous sheet metal, T. V. Allis. 669,376 
Rolling mill, automatic reversing sheet 

metal, Hodgson & Norton.............. 669,241 
Rolling mill feed table, reversing, H. W. 

RODinSOM! oie Layernde ae ede Misia ter oy aoa 669, 268 
Rolling mill, reversing, J. G. Hodgson.. - 669,242 
Roof, composite, W. P. Whitmore. a 669,315 
Rotary engine, I’. G. Bates........ 669,360 
Rotary engine, Kochendarfer & Hur 2 669,461 
Rotary engine, W. M. Piatt................ 669,447 


Sad iron, P. © Given............ 
Sash corner plate, G. Herrmann.. 
Sash fastener, C. J. Beekman......... 


669,162 
669,166 
. 669,300 


Saw hammering machine, S. F. Legett. +» 669,121 
Saw set, H. Ackermann..............020008 669,297 
Saw sharpening machine, Filstrup & Scho- 

PHOT? co Seize (sein srava, oid, ahny ss eraderd gl Siele ere s0 70 e1ayesa 669,251 
Seale, weighing, L. Hachenberg............ 669,083. 
Screen. See Window screen. 

Seal, bottle, J. A. Arthur...............00- 669,067 
Sealing device, bottle, TL T. Gay........66. 669,254 
Seat. See Vehicle seat. 

Secondary battery, H. C. Porter............ 669,486 
Sectional boiler, Hardie & Thcmps + 669,399 
Sewing machine looper, H. P. Richar + 669,327 
Shade, window, Holwager & Marshall. . 669,321 
Shaft, vehicle, G. EH. Nauman....... -. 669,096 
Sharpener, knife, I’. D. Sperry -- 669,356 
Sharpener, lawn mower, G. A. Robbins..... 669,468 
Sheet metal by hydraulic pressure, shaping, 

CO; UH. Harring toes kd os oo tiene ene ee 669,279 
Sheet metal elbow, F. Dieckmann.......... 669,161 
Sheet metal, manufacture of, R. G. Wood 

(reissue) .......- 11,896 

Shoe, C. F. Klett... 669,417 
Signal. See Railway signal. 
Skirt supporter, KE. A. Estabrook........... 669,385 
Sled, bob, L. Rodemeyer.......... +» 669,399 
Solder, W. A. McAdams......... + 669,425 
Speed indicator, G. C. Davison 669,457 
Spinning machine feed roller attachment, J. 

E. Phillips....... 2 - 669,370 
Spoon, C. B. Hol: i - 669,219 
Spring motor, C. Vogt... - 669,131 
Staging, swinging, S. B. Sho -- 669,288 
Stamp affixing machine, R. Seidelinger..... 669,313 
Stamp, hand, F. W. Dobbel............. - 669,137 
Stamp type holder, hand, H. C. Folger 669,080 
Stand. See Telescopic stand. 

Steam boiler, H. A. Robinson.............. 669,147 
Steam boiler, A. T. Welch....... -. 669,132 
Steam engine, Fisher & Krueger... -. 669,458 
Steam generator, J. W. Jones.... «+ 669,280 
Steam generator, B. F. Stewart -. 669,359 
Steam trap, W. Broad........... + 669,474 
Steamer, wheat, I. J. Pickering............ 669,346 
Steaming tank, R. Birkholz............ -- 669,250 
Steering apparatus, L. 8S. Gardner...... «+ 669,235 
Steering machinery, J. L. Boothman.. ++ 669,301 
Steering machinery, A. B. Brown.... - 669,230 


Stools, chairs, ete., back rest for, 

SOL Soc, teisteyescea Ge. set stel engine iste er cteratet thors arate 669, 253 
Stop motion, machine, G. W. Weber........ 669,191 
Stopper. See Bottle stopper. 

Storage bin, E. L. Messler............0000. 669, 205 
Stove gas burner, cooking, J. F. Skoog...... 669,448 


Stove, portable and folding, F. S. Lang 669,281 


Strap. See Deckle strap. 

Sunken bodies, apparatus for raising and 
conveying, M. M. J. O. O’Conor........ 669,467 

Suspending device, J. P. Love.............. 669,142 

Switch. See Electric line switch. 


Switch and rheostat, combined, H. E. Reeve. 669,102 
Tableaux, apparatus for exhibiting, F. J. 

PWR so ba toned pao acner ek wede at ae 669,384 
Tag or ticket, marking, G. W. McGill, 

669,426, 669,427 
Tank. See Steaming tank. 
Tank joint and making same, W. S. Judd... 669,117 
Telegraph receiving blank, manifolding, E. 

ROW AT 5st oe se Stele ciaparsletio a cians arehe te Sere: 669,170 
Telephone apparatus, P. C. Burns... +» 669,072 
Telephone apparatus, W. O. Meissner....... 669,094 
Telephone key, Yaxley & Cadden............ 669,471 
Telephone receiver support, J. J. Hartl..... 669,114 
Telephone system, C. Malthaner...........-. 669,366 
Telescopic stand, G. Havell...... - 669,480 
Thill coupling, F. L. Hawkins... 669,238 
Thill coupling, I’. Reese......... ++ 669,430 
Ticket, railway, G. W. Craig.....ccecceeee 669,076 
Ticket, railway, Richardson & Langston.... 669,489 
Tie. See Bale tie. 

Tile machine, A. H. Murray...........2.2+- 669,424 
Tilting gate, G. W. Simons.. 669,208 


Tire, O. L. Leach....... 669,396 
| ire, bicycle, J. A. Orr - 669,097 
Tire tightener, wheel, 

GergsOli Saisie at a vests 669,227 
Tobacco cutter, J. B. Adt. . 669,298 
Tobacco scrap machine, B. F. Strickler..... 669,150 
Toy, coin freed mechanical, Palmer & Hart- 

Leyes Si iie ee he Water a late Saerayiana yee Ba aaa rea 669,206 
Toy cycle, automatic, J. P. O’Neill... --- 669,177 
Toy vehicle, J. Flindall.... eee +++ 669,079 
Toy, windmill, J. W. See...... +++ 669,185 
Track fastener, C. L. Durboraw + 669,077 
Traction wheel, E. Mooney....... Gio re ese ier als. 669,143 
Trap. See Steam trap. 

Trough. See Feed trough. 

Truck, baggage, B. Haskell.............008 669,199 
Truck, collapsible, L. E. Buher. é .. 669,222 
Truck, warehouse, B. Haskell.. - 669,200 
Tub. See Bath tub. 

Tubing, apparatus for the manufacture of 

metal, P:.C: Pattersons i535 he00% fees ret: 669,145, 
Type casting, metal pump for, F. Wicks.... 669,405 
Typewriting machine, C. IF. Smith +++ 669,355 
Typewriting machine, C. D. Wallace. «.. 669,293 
Umbrella handle, extensible, P. P. I. Fyfe.. 669,341 
Valve, sJo Hy Bullard ass sis cea: So oe asp eres 669,476 
Valve, Chaplin & Falk....... . 669,196 
Valve, ball cock, J. Porteous 669,146 
Valve, explosive engine regulator, J. Wal- 

PACH, $s esas Medians even saree oe duels Ones 669,273 
Valve gearing and reversible valve, F. M. 

Kennedy i deciercee ous ree iad ane ee oe tie 669,324 
Valve, inflation, R. C. Hilton........... . 669,414 


Valve, pressure regulating, C. L. Bastian... 669,194 
Valve, reciprocating, G. M. Pelton....... . 669,284 
Vehicle brake locking device, J. H. Bullard. 669,475 
Vehicle brake, two wheeled, I. G. Colcord... 669,135 
Vehicle driving gear, motor, F. C. Avery.... 669,133 
Vehicle seat, movable, J. C. Lambert....... 669,089 
Vehicle spring gear, D. True........ 669,247, 669,248 
Vehicle wheel, R. A. Schwenke............. 669,125 
Vending tray, F. B. Claggett.... -- 669,075 
Veneer press, F. Grunig....... -. 669,216 
Wagon brake, J. W. McIntosh... -. 669,262 
Wagon brake, E. L. Moore...... -- 669,344 
Washboiler, M. C. Brockway.... . 669,454 
Washing machine, A. D. Rogers.... -. 669,183 
Watch cannon pinion, M. Sporleder......... 669,128 
Water elevating apparatus, A. M. Hewlett.. 669,255 
Water motor, J. T. Hodges............00008 669,115. 
Water purifier, rain, G. Ritter.............. 669,398 
Water purifying apparatus, 0. F. Behrend.. 669,335 
Water tube boiler, F. Reusing. .» 669,181 
Water wheel, A. F. Sparks. 669,289 
Waterer, stock, 0. B. Jacob: 669,415 
Well casing, J. M. Stukes.. «- 669,129 
Wheel, A. Scholzen........... .. 669,352 
Wheelbarrow, H. lL. Crawford. .. 669,455 
Windlass, M. T. & J. E. Kane.... «- 669,172 
Windlass elevator, J. S. Higdon.... w+. 669,443 
Windmill, L. G. Hughes......... ++ 669,392 
Windmill regulator, J. Stein. - 669,403 
Window, F. A. Winslow.......ceeseeseeceee 669,107 
Window fastening, H. Lutts................ 669,365, 
Window screen, J. B. Simmons............. 669,354 


(Continued on page 175) 


Aivevican, 


FSTERBROOKS 


250 Varieties. For Sale by all Stationers. 
Works, Camden, N.J. THE ESTERBROOK STEEL PEN CO. 


ELECTRIC FOUNTAINS 


Marcu 16, Igol. 


STEEL P 


All styles to suit the finest or the 
boldest hand. 


26 John St., New York. 


DAR 
ELECTRIC FO 
1120 REAL 


PHILA 


250! Poultry Pictures 


illustrating every phase of poultryraising and 
224 pages Sf Tatler telling how, when and 
what. That and much moreis inour *‘Profite 
able Poultry Keepingin allits Branches.”’ 
Tells also about the warranted for 10 yeara 
Cyphers Incubator, which is guaranteed to 
outhatch any other incubator, or money re- 
»funded. Book for 10c in stamps, Circulars 
free. Address nearest office. Ask for book 134 
CY PHERS INOUBATOR O@., 

Boston, Mass. Wayland, N.Y. Chicago, Il, 


‘SUPPLIED! 

MOISTURE, 
AesucaTiNG 
SEL-VENTILATING & 


CORhEEP OFF THE GRASS” 
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A GRADUATED Automatic REDUCING VALVE 


Physicians, Surgeons, Jewelers, Dentists, 
Artists, Brewers, Bottlers, etc. in fact all 
users of power require the 


AUTOMATIC REDUCING VALVE. 


Graduated to regulate the pressure exactly 
and does it automatically. Abso 
lutely air-tight. No packing. No 
leakage. Handles high or low pres- 
sures ortemperatures. Only Valve 
known that retains a uniform low 
pressure independent of varying high pressure, 
Automatic Reducing Valve Co.,125 LaSalle St.,Chicago 


WARREN'S Natural Asphalt Stone 
‘Surfaced Ready Roofing. 


Has 2inch The surface is completed 
at the factory and does 
not require paintinz. Dur- 
able and economic: om- 
paratively dite: prog Has 
inch lap edge. Genuine 

Z ‘ Trinidad asphalt. De- 
signed for application 

witbout the help of skilled rooters. 


Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


W 
z 
ci 
a 


lap edge. 


= 
Machines 
Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers, 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 
-WILLIAMS BROS., Ithaca, N. Y. 


otrikes flard and Fast 


You could not count 1,000 in a minute, but 
that is, approximately, the number of blows 
struck in sixty seconds by the 


ELASTIC ROTARY BLOW 
RIVETING MACHINE 


for riveting together articles of Hardware, 

Bicy cle Chains, Mechanics’ Tools, Agricul- 

tural Lmplements, Sewing Machine Attach- 
= ments, etc. Six sizes 1-16 to 34 inch. 


The F. B. Shuster Go. *?™ Me's. %*- 


Ny, 


_ 2 Ribbed Longituoin~ 
Se Wy and Diagonally 


D4 


ae 


Experimental & Model Wor 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y. 


Prairle State Incubator Co., 
Homer City, Pa 


FIRST 
PREMIUMS 


ERFORATED METALS 


FER ALL USES. MADEAS REQUIRED. 


225 N.UNION ST. 


HARRINGTON&KING PERFORATING ©.CHICAGO. 


THE HARRISON CONVEYOR 


Standard Scales, Howe Gas and Gasoline Engines. 


BORDEN & SELLECK CO., : 


Genuine Japanese Silk 
Letter Press Copy Books. 


os Tne Perfect Copying Paper. 
4 8 No blurred copies. Every let- 
a ster of every copy readable. 
Sent freight paid to any part 
of the United States. 
1000 pages 10x12, leather 
and cloth binding, 
perdoz.- - - - $27.50 
Single books - - - 3.00 


500 page books, doz. - 21.00 
Single books - - - 2.00 
THE CHAS. S. BINNER 
COMPANY (Incorporated), 
157 Pearl Street 
Boston, Mass. 


If You Want the Best Lathe and Drill 
WESTCOTT’S 
est Capacity \ 

Westcott Chuck Co., Oneida, N. Y. U.S. A. 


Strongest 
and Durabil- 
Ask for catalogue in English, French, Spanish or German. 


BUY ; 
¥, Grip, Great. ( 
ity, Cheap and Accurate. 
IRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


—Electric Light and Power Station Equipment, Industrial Railways, 
Overhead Cable Systems, Coal and Ash Conveyors, etc., Eccentric Shak 
Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell Buckets, Breaker Rolls, Picking Tables, 
or catalogue and prices, address the manufacturers. 


48-50 LAKE STREET, CHICAGO, ILL. 


Howe 


12-inch Pipe cut off and 

Threaded with ease by one 

man and a : 
FORBES 


= PATENT DIE STOCK 


Smaller sizes proportionately 
easy, Send for Catalogue. 

THE CURTIS & CURTIS CO 
6 GardencSt,, Bridgeport, Conn. 


Gael 


MACHINE No. 30. 
Range 4-2 in.R. & L. 


Always Fresh. 
Always the Best. 


ERP EDS 


are sold everywhere. 
1901 Seed Annual free. 


D. M. FERRY & CO., DETROIT, MICH. 


What Do You Want To Be > 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


SEND FOR THE 


Scientific American = = 
= [Nanufacturers’ Index 


This index is sent gratuitously to prospective purchasers, both in this country 


eo 


*. countries. 


and _ abroad, who inquire for the addresses of dealers and manufacturers of the 
goods and machines classified therein. It is also sent to reliable Export Mer- 
chants in the United States and to the United States Consuls in all foreign 
Address [nquiry Department, 


oe 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


© 1901 SCIENTIFIC AMERICAN, INC. 
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SALARIED 
POSITIONS 

for LEARNERS 
It tells how you can 
support yourselt while 
learning yourchosen pro- 
fession. 200,t00students and 
graduates in Mechanical, 
Civil, Electrical Engineer- 
ing; Architecture; Drawing; 
Designing; Book-keeping, etc. 
International Correspondence Schools, 


Box 942 Scranton, Pa. 


ELECTRICAL ENGINEERING && 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
*©CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railway Techanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at ) \ 
Institute indorsed _by Thos. A. ison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 25d St., New York. 


PSYCHRATIS 


The New Discovery of the Age. 
THE VERNON ACADEMY 


will tell you all about it 


FREE OF CHARGE 


The new discovery of Prof. Albert Vernon, the mar- 
vel of the Century. A thousandfold more powerful than 
HYPNOTISM. A knowiedge of the wonderful re- 
sources of this science will unfold to you the secrets of 
success and make clear and plain all that has seemed so 
mysterious and that has been attributed to supernatural 
agency or hypnotism during past ages. You may have 
a wonderful, comprehensive 1()U-page book by this girted 
man by sending your name to us at once. Write to= 
day. It is absolutely FREE. Address 


VERNON ACADEMY OF MENTAL SCIENCES, 
2203 East Avenue, Rochester, N. Y. 


A Cutter Milling Attachment 


is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 
Precision T.athe is fitred for this and 
Gear Cutting. No extra belts are re- 

quired as the friction gear at end of 
teed rod takes the place of a belt 

and cone feed and allows the feed to 
-— slip in case of work jambing. Varia- 
tion of feeds allowed by use of 
change gears of lathe. 


UIL WATCH TOOL CO., Brighton, Boston, Mass. 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user. 


Send for prices. 

Handsomely illustrated catalogue. 

District Representatives all over 
the world. 


EAGLE 
d GENERATOR 
calli! COMPANY, 


t 319N. 4th Street, 
St. Louis, Mo. 


KROMSKOP 


Color Photography 


Nature’s Reflex! “ 1t seems almost a miracle!” 
“To the already long list of marvelous devices which 
will come into common every-vay use must be added 
this last and most pleasing gift of science.” 
Kromskop’s romograms and Kromskop’s 
Cameras, now ready. Ce Send stamp for booklet. 


IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. 


VAJEN'’S NEw improveo 
HEAD PROTECTOR 


The only device with which all 
harmful atmospheres can be entered 
and absolute comfort sustainsd for 
a long period. No encumbrance. 
Organs exercise their functions 
naturally. Wearer breathes cool, 
tresh air continually. Send for cat- 
alogue. Manufactured by 

THE VAJEN-BADER CO., 
120N.PennSt., Indianapolis, Ind. 


~88u USE GRINDSTONES ? 


tf so we can supp you. Ali sizes 
._ mounted and ui punted. always 
 keptim stock. Rememver, we make a 
specialtyof selecting stones for all spe- 
cial purposes. {27 Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland. 0. 


PATENTED ARTICLES 


AND NOVELTIES ironitiie?, scoitract 


in quantities by contract. 


OTTO KONIGSLOW, CLEVELAND, Onio. 
‘Hawkins’ New 1900 Catechism’ 


OF THE STEAM ENGINE. 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
engine running, valve setting, ete. Strictly up- 
to-date. Money refunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


LET US START YOU! $199;99 


MONTHLY 
Gold, Silver, Nickel and Metal 
Plating. At h-me or traveling, taking 
orders, using and selling Prof. Gray 
Machines. Plates Watches, Jewelry 
Tableware, Bicycles, all metal goods. No 
Experience. Heavy plate. New methods. 
, y|¥* do plating, manufacture outfits, all 
K 1 sizes. Guaranteed. Only outfits complete, 
is J all tools. lathes, material, etc., ready for 
- anil work. We teaeh you, furnish secrets, 
formulasfree. Write today. Pamphiet, samples. etc. FREE. 
P.QBAY & CO., Plating Works, CINCINNATI, 0. 


wo 


NEW 
Vearccanse 
Fog ax 
j sreawewa 


! going list, Provided they are simple, 


Window washing machine, S. C. Lawlor, 

669,419, 669,420 
2 G69,B51 
669, 141 


Wire twisting tool, G. N. Schindel 
Wrapper for coins, ete., J. B. Larkin 
Wrench. See Pipe wrench. 

Zine from ores, extracting, EF. Guiterman... 


669,410 


DESIGNS. 


Bedstead end frame, D. Frank 
Brush, J. W. Brandon.... 
Cap, bathing, I. I’. Kepler. 
Car coupling knue 
Ceiling light, D. 
Chair seat, S. Kurek. 
Clock ease, Jennings & 4 
Clock dial, G. M. Chiericati... 


Coat hanger, H. M. Taylor....... 
Cooking utensils, false bottom 
Recktenwald. 4204. eg iee eae ed eg abs 


Cover for 

TOS ere ds eras tars Se aed 
Door check, H. B.S 
Dress shield fastener, 
Dust pan, C. Fortney Lis 
Engines, base and cylinder for internal 

bustion, IE. HW. Fahrney 
Flask, A. De St. George 
Heel and sole protector, 
Inkstand, I. L. Brainard 
Jar cover, preserve, R. A. Gilchrist 
Lump bases or caps, contact ring for in 

descent, I. Hi. Mane 
Lamp body, W. P. Crary 
Lamp contact base, 

Brown 
Lubricator, I. N. Graham..... 2 
Pail body, lunch, C. I. Bertels.. 
Pin or similar article, G. A. Whiting 
Pin, safety, C. Bell 
Ring or similar article, I. Matsumoto..... 
Sewing machine table, A. C. Abramson.... 
Sewing machine thread case, Diehl & Grich 
Spoons, etc., nandle for, H. H. Curtis. 


receptacles, 


ineande 


slagakact ias4)asarete 34,158 | 


Teapot or similar article, Van Bergh & + 34,159 
Thimble, embroidery, W. F. Schmidt........ B+4,156 
Toy, sounding, J. S. Patten 34,195 
Vapor burner, J. E. Lambert............-66- 34,172 
Veneer pressing member, J. H. Coffman, 

34,181, 34,182 

TRADE MARKS. 

Antiseptic, Dios Chemical Company.......... 36,019 
Axes, American Axe & Tool Company........ 36,023 
Be-f extract, Cudahy Packing Company 36,001 


Belts and bandages, Hypia Belt Company. 
Biscuits, crackers, wafers, snaps 
National Biscuit Company 
Boiler scale and incrustation preventive, Cli- 
max Boiler Compound Company........ 
Boots and shoes, Moloney Bros. Company. 
Bread and cake, H. Schornstein 


.. 35,992 
and cakes, 


36,002 


Capsules, Htna Chemical Company 336,024 
Cleaning and polishing preparations, certain 

named, Simonds, Crawford & Simonds... 36,011 
Collars, cuffs and shirts, Goodman & Mandel.. 35,990 
Cotton goods, certain named, Eagle & Phenix 

Mills 35,987 
Coverings for floors, ceilings and boilers, and 

plaster, C. & E. Mahla...............04. 35,997 
Cushions, portable body supporting, Meinecke 

COMPANY Heelers cio tetete: Seieeettiet snag Se 35,991 
Cutlery and razor strops, certain named, Cat- 

taraugus Cutlery Company. . 36,022 
Disinfectants, liquid, Embalmers Supply Com- 

DAD ote se ie es ase diene Se ono stk g 36,020 
Diureticum, Farbenfabriken of Elberfeld Com- 

DAY ~ oie Reva.5 ous ato Soe ee ee aes dete Dato ead 9 36,018 
Flour and baking powder, J. G. Pearce...... 36,004 
ood products, cereal, H-O (Hornby’s Oat- 

MEal) . COMPADY 25:25 ces, soars tes evs as gions enohs: afenaes 36,005 
Footwear, certain named, G. A. Slate . 35,994 
Fruits, dried, A. G. Freeman 36,000 
Gloves, E. M. Nestell...... 35,989 
Malt, Manitowoe Malting Compan 36,006 


Medical compounds, certain named, ¢ r 36,015 


a 
Medicinal preparations, certain named, 


way-Alnan Company...............085 26,014 
Medicines, certain named, K. Williams.... 36,016 
Paper, pasteboard or cardboard, and paper 

used in making bags and packages, wrap- 

ping, G. A.C. Goetting -. 85,996 
Pills, W. E Snelling, Jr....... 36,017 


Ribbons, velvet, H. B. Claflin Company. 
Rubber belting, packing, gaskets, and qi 
Peerless Rubber Manufacturing Company. 


35, 988 
35,999 


Rubber footwear and_ rubber coats, certain 
named, Monarch Rubber Company.. .. 35,995 
Silver polish, W. H. Gould...............6.. 36,010 
Skins, certain named goat, American Goat 
Skin: Company -:-i.005. saps eee Sees 35,998 
Talking machiaes and _ supplies, Columbia 
Phonograph Company, Gen’l............. 36,021 


Tanning or tawing hides into leather, com- 

pounds for, Vacuum Oil Company........ 
Whisky, TI. W. Kelly 
Wine, Biundsville Fruit Farm Company. . 
Wines and liquors, certain named, J. Moroney. 


36,018 
- 36,009 
36,007 
36,008 


LABELS. 


“Beehe’s Yellow Tablets,’’ for a medicine, 
Yellow Tablet Company.................. 
“Rest,’? for flour, M. H. Bernstein 
“Bismarck: Stomach Bitters,’’ for bitters, 
Lange & Company...........ccee cece eens 8,195 
“Breakfast Syrup,’’ for syrup, Penick & Ford. 8,188 
“Catawba,’’ for wine, Stone Hill Wine Com- 


DANY, 2 Grade c's sist .it cle thes ames logs ae rates aie arses 8,197 
‘Devon Creamery Butter,’’ for butter, Hires 

Condensed Milk Company...............6- 8,189 
“Dr. Brown’s Ruterba,’’ for a medicine, Dr. 

Brown Medical Company.............. 2 
“Karina Margherita,’’ for flour, E. Bisi.. -. 8,192 
“Golden Star,’’ for molasses, W. Goyer & 

COM Pan 9s sir ic efor dee cats hey oh SR ate & eiitarete eet 187 
“‘Hinekel’s Barley ine Lager,’’ for lager 

beer, Hinckel Brewing Company.......... ,196 


‘*Hob-Nob,”’ 
Company .. 
“King of All,’’ 
MOM ote srose.0 a, 8 thas hla ee SoG. 8 6 N le BPE ee wesalel ots 
“Liberty Bell,’’ for whisky, W. Moise & Com- 
pany 
“Tineoln,’’ for shirts, A. Herman 
“Liqueur Whisky,’’ for whisky, 
COMPANY: 6 sore ee cesar Ma eas beadedin Ste Goatees 
“‘Medicura_ Medicated Toilet Soap,’’ for toilet 
soap, "M. CossenaS............2eeeeeeeee ee 8,202 
“Rosedale Creamery Butter,’’ for butte 
Gendensed Milk Company 
“Sepeeko,’}'for a polishing compound, 
ing & Polishing Company...............0. 
“The ‘Perfect’ Bed Roll and Sham _ Pillow, 
for bed rolls and sham pillows, R. H. IXo- 


for coffee, Twitchell-Champlin 


DMISGh: i Sic ised 85 aed eis 5 Haw ea gid: Sikans Gre ee sree SS 8,182 
“Wedding Bouquet,’’ for whisky, W. Moise & 
COMIPAN YS. oc, shas oe aes eo eS a ee eee ae Sh 8,199 
“Witch,’’ for coffee. 
any .. - 8,193 
N-T,’’ for cigars, American 
COMPANY ad-5 5 oie ieee one dee aged aiee Sone hella seca ese 8,201 


“Yalta Cure,’’ for a medicine, E. F. Christian. 8,185 


PRINTS. 


“Mobile Bicycle Playing Cards,’’ for playing 
cards, United States Playing Card Company. 308 


“Red Cross Antiseptic Nest Egg,’’ for nest 
eggs, Red Cross Antiseptic Nest Egg Com- 
DANY eet seks ea oe a aeH 309 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broudway, New York. 


Canadian patents may now he obtained by the in- 
ventors for any of the inventions named in the fore- 
at a cost of 
$45 each. If complicated the cost will be a little 
more. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 


From 4 to 206 H. BP. 


Marinette Iron 
G. F. WHEELER, 


GAS & GASOLINE 
BNGIN ES 9 


Made in one, two, three and four cylinder type. The 


gas engine that holds a volt meter as close asan automatic steam engine 
Adapted to all power purposes, stationary or portable, and especially 
well qualified for electric lighting 
commercial light without the aid of coun. srshafts or massive fly-wheels. 
Neat in design, simple in construction, econumical in operation, self- 
lubricating, ali parts mverchangeable and accessible. Send fur catalog *‘s."’ 


Guaranteed to produce a first-class 


Works Mfg. Co., Marinette, Wis., U.S. A. 


Asbesto- 
Metallic 
a Packings 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. {3° Write for samples and price list. 


U. W. TRAINER MPG. CO., (st. 1874), 88 Pearl St.. Bustoa, U.S. AL 


‘PERFECT BRAND” 
Asphalt Ready Roofing. 


T'he most durable and 
. = strongest gravel surfac- 
ed ready roofing, 0. the 
market, require no 
painting, 
and tasting, 
can lay it over boards, 
; tin or sningles. 
Also a full line of our one, two and three ply Asphalt 
and Coal Tar Rootings. 
Write for prices and particulars to 


ROOFING DEPARTMENT, 
THE CORK FLOOR AND TIL 
139 Congress Street, BOSTO 


E co. 
N 


REBUILT MACHINERY 


and SUPPLIES ac Bargain Prices. Larg- 

est Machinery Depot on earth. We buy 

buildings and plants; among 

others we bought the World’s 

Fair, the Omaha Exposition, the 

} Chicago Post Office. and other 

gf structures. We rebuild machin- 

ery of all kinds, and sell with 

> binding guarantees. Boilers 

ines from $35 

up; Steam Pumps from $15 up, 

rry complete stock of General Sup- 

plies, such as BELTING, SHAFTING, 
HANGERS. PULLEYS, IRON 

+ PIPE, IRON ROOFING, HARD. 

1 WARE, VALVES & FITTINGS, 

1 PLUMBING MATERIAL, etc. 


< from $25 up; Eng 


Will send free, our 250-page Catalog No.3 

“onstantly buying entire stocks 
at Sheriffs’ and Receivers’ sales. 
Chicago House Wrecking Co., 

W. 35th & Iron Sts., Chicago, III. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention 1s probably patentable. Communica- 
tions stmetly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year: four months, $l. Sold by all newsdealers. 


MUNN & Co, 36: Broaaway. New York 


Branch Office. 625 F St.. Washington, D. C. 


TOOLS 


_FOR MECHANICS. 


& > 
The L. S. Starrett Co., Athol, Mass.,U.S A. 


Proof of the Pudding 


T'en hours between New York and Buffalo means ex- 
cellent traveling and when I say I traveled at the rate 
of sixty miles an hour, gathered no dirt. and was not. 
botbered with dust, you can believe me when I say my 
steel gray traveling costume was as clean when I stepped 
off at Buffalo as when I said “‘ Au Revoir” at Huboken. 


Send for Free Catalogue No. 16 B. 


‘The Lackawanna is a route worthy of the attention of | 


all who wish to travel in luxury, in absolute cleanliness, 
and in security. The “proof of the pudding is in the 
eating,” and the Lackawanna Limited will be a favorite 
train with ladies visiting the Pan-American Exposition. 


F R E E MECHANICAL 


ENCYCLOPEDIA. 


No mechanic should be without it. 
Sent postpaid on request. 


S. S. WILLIAMSON, Publisher, 
1148 Betz Building, Philadelphia, Pa. 


SSPRIDER AGENTS WANTED 


One in each town to ride and exhibit 
sample 1901 Bicyclee BEST MAKES 


190i Models, $10 to $18 


- "99 &'00 Models, high grade, $7 to$I2. 
6500 Second-hand Wheels 


all makes and models, good as new, 
#8 to $8. Great Factory Clearing 
Sale at half factory cost. We ship 
anywhere on approval and ten days 
trial without a centin advance. 

§ EARW A BICYCLE astribut- 
p ing Catalogues for us. We havea 
wonderful proposition to Agentsfor 
: 1991. Write at once for our Bargain 
List and Sp. cial Offer. Address Dept. 2 1, 


MEAD GYGLE GO.; Chicago 


© 1901 SCIENTIFIC AMERICAN, INC. 


and is cheap | 
Anyone j 


» MASS | 


MACHINES, Corliss Engines, Brewers’ 
aud Bottlers’ Machinery. THE VILTER 
Mrs. CO., $99 Clinton Street, Milwaulee, Wis. 


General Sales Agent, Chicago office, 301 Fisher B’ld’g. 


LAWN MOWER GRINDEXS, 
That are a success tor hand and horse mowers. 
Cc. R. ZACHARIAS, Asbury Park, N, J. 


Expert Model Making. Established 18)7. Wm.T'raut- 
man, Proprietor Chicago Mode) Works, Chicago, Il. 179 
E. Madison St. Write tor catalogue of Model Su pplies. 
SH OE Manufacturers’ goods or appliances, of 

merit, manufactured and sold on royalty. 
Correspondence solicited. Box 261, Boston.Mass. 


planer hands. 
ey 
TYPE WHEELS. MODELS 8 EXPERIMENTAL WORK. SMALLMACHINERY 
NOVELTIES Be ETc. NEW wt RK STENCIL WORKS 100 NASSAU ST N.Y. 


INVENTIONS PERFECTED. 


Accurate Model and To, Work. Write for Circular. 


Twelve good floor hands used 
to large work and six good 
Write stating experience to 

P. O. BOX 1042, Philadelphia, Pa. 


\ mY 


PARSELL & WEED, 129-131 West 3st St., New York. 


MACHINE. 


ST... NEWYORK. 
PATTERN AND MODEL MAKERS. 
T he. a f: 
WANTED 2oyairs patented imackine 


tools of new design, or now on the market, for which 
there is a legitimate demand at a fair profit. Address 
Lock Box ‘21. Station B, Cleveland, Ohio. 


Pi - =, = 
Magical Apparatus. 
Grand End of Century Catalogue, just out, 
over 70 engravings, 25c. Parlor ‘l'ricks Catalog 1e, free. 
MARYINKA & CO. Mfrs., 498 Sixth Ave., New York. 


MODELS & EXPERIMENTAL WORK. 
. Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181Seneca St.,Cieveland,O. 


Fine Experimental and Model Work 
EDWARD KLEINSCHMIDT. 122 Fult n St., New York. 
I make a Specialty of Developing Electrical Inventions 

_ a eT he ag 5 
Ww A N T E D . ape tianporvise ihe Tepes. 


tion of raw and finished parts. Must have good educa- 
tion; College or Technical School Training preferred. 
Also some practical mechanical experience. Salary $800 
to $1,200 per year. Apply or address EMPLOYMENT 
BUREAU, National Cash Register Company, Dayton, OU. 


ASK FOR and INSIST on getting the quick open 
and quick shut 20th CENTURY UMBRELLA. 
It willsaveyourg oves, fingers and temper. 


20th Century Umbrella Runner. rppig 
Be ‘ A. H. BAMBERGER 
ss = is what ™ s 
q 4 Goes 381 Broadway, 
== é he 
Pat. Jan. 9, 1900. trick New York. 


Send us your address 
and we willshowyou 
howto make $3 a day 


a Day Sure absolutely sure; we 


a } furnish the work and teach you free, you work in 


the locality where you live. Send us your address and we will 
explain the business fully, remember we guarantee a clear profit 
of $3 for every day’s work,absolutely sure. Write at once. 
ROYAL MANUFACTURING CO., Box354, Detroit, Mich. 


ANY BICYCLE RIDER may and ALL RE- 
PAIRERS do need our 1901 A. & J. Hanger. 

If you have a used-up hanger to replace; If you have 
frames with odd-sizea brackets; If you want a bicher 
gear; Write us and find out allabout the A. & J Han- 
ger. We send che complete set all ready to gointo your 
frame. No bother brazing or re-enameling. We can fit 
any frame. & JENNESS CO 


THE AVERY 
W. Washington St.. Chicago, III. 


KAISER MOUSTACHE 
2 PATENTED TRAINER. 
NewRapid seller. No competition. 
Agents, $5 a DAY. Samples 50 cents. 
Bohner Mfg. Co., 42 State St... Chicago, IL. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. |. 


- DD. &.HOLDEN . 
"14 SoutHBroaoSt: PHILADELPHIA Pa. 


REGEALED ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2. 1399, 


Building Edition 
cientific American 


MONTHLY, $2.50 PER ANNUM. 
SINGLE NUMBERS, 25 CENTS. 


$F 


The BUILDING EDITION for 1901 is the handsomest 
magazine in the United States. It has many new and 
important features. Send 25 cents fcr the March 
number, and see the new departments. The illustra- 
tions and cover are more attractive than ever. Send 
for ‘‘Are You About to Build?” and be convinced. 


NEW DEPARTMENTS. 


Monthly Comment. 
Interviews with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


7 
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Expenses « 
e Are Little 


in running the 

WINTON 
MOTOR 
CARRIAGE 


The first cost is 
practically all the 
outlay involved. It 
is the handsomest, 
speediest, safest, 
and most durable 
Automobile on the 


Pore tik ik ie ie te ie 


market. 


A!l parts interchangeable. 


THE WINTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohio, U.S. A. 


EASTERN DEPOT, 150-152 East 58tb Street, New York. 


Pioneer Builders in 
America of a success- 
ful Motor Cycle. Only 

machine in the world 


PATEE MOTOR 
CYCLES, $200. fiir funy gents 


it. Don’t waste your money 
‘| on a machine that the maker 
| dare not guarantee. 


Write for Dealers Prices. 


| PATEE BICYCLE CO., 
Indianapolis, Ind., U. S. A. 


offer. 0 
tem and one, two and three seated carriages. 


THE HAYNES-APPERSON CO., : KOKOMO, IND. 


OR FL ‘CURFA 
ONE Dice pee us 
R IN DE CHBESLY& Co-Cricacoiitusa 


CHARTER ENGINE 
USED 


By Any ONE 
FOR ANY PURPOSE 
FUEL—Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
Pumps, Hoisters 
(= State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Tells About Tools 


A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 


Montgomery & Co.'s 
Tool Catalogue. 


510 pages, well printed. Copiously 
20th illustrated. A valuable book of refer- 
ME «ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 


SHOE BLACKING.—FORMULAS FOR 


liquid and_ solid blacking are given in SUPPLEMENT 
Nos. 1213 and 1:°239. Price 10 cents each. For sale 


™ TOOL 
CATALOGUE 


REE PLILIL ILA 


by Munn & Co. and all newsdealers. 


Carbide Feed 
OLT_.. ACETYLENE 


TRAD, 


MARM ~ 
“GENERATORS 
are endorsed bythe U.S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 
They embody the 
latestand most approved 
} principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
|... Manship. 
Made from the best 
material by expert me- 
. chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 


J. B. COLT CO., Dept.s. 
108 Fulton Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia. 


Hang Your Clothes Without a Wrinkle. 


A (joodform Closet Set 


Saves Time both in puiting the 
clothes away and in finding them, 


ot 


Trousers 
Hanger 


c, each 
postpaid 


3 


"+ Saves Room by doubling the capac- 


ity of the closet. 


Made of heavily Plated Spring 


Steel. 


Gentlemen’s Set consists of 6 trousers 
hangers and 1 loop, 6 coat hangers and 1 bar. 


Price, #2.25, express prpuid. 
Price, 


hangers and 1 bar. 


Ladies’ Set consists of 6 skirt hangers and 1 loop, 6 coat 
1.75, express prepaid. 


For Sale by Leading Hardware Dealers, Clothiers and Department Stores. 


When buying, insist on having the genuine Goodform Closet Set. 
If your dealer does not have them, remit direct to us. 


ments. 


Beware of’ Infringe- 
Six Months’ Trial—Tr 


a set, andif not perfectly satisfactory return it to us any time within six months and we will 


refund your money. 


Write for Free Booklet. 


CHICAGO FORM COMPANY, Dept. 76, 124- LaSalle Street, Chicago. 


ARTISTIC SPECIALTIES 


for the Season are shown 


In Our Red Book for Men’s 
Watches. 


Either or both sent on application. 


3% Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, Il. 
Spreckels Building, San Francisco, Cal. 


ACETYLENE 


DO YOU KNOW that the most light, east trouble, 
reatest comfort can be secured by using good burners. 
‘he best burner is D. M. STHWARD’S WONDER. 

Write, inclasing 25 cents, for sample. 

STATE LINE TALC GO., Chattanooga, Tenn., U.S. A. 


BUILD YOUR OWN AUTOMOBILES. 


YK E'S 
LOAT FEED 
TYPE 
CARBURETTER| 
| GUARANTEED | 
TO BE THE 


. NO” DYKESHPGASCLINE| 
pe 'S AUTOMORETTE $750/ENGINE™ SOLD | BESTinque 


: “ret 
HYDRO CARBON SYSTEM. 


AUTOMOBILES COMPLETE 
¢? OR IN PARTS, 


QMPLETESX@STINGS WoRLD. 
WITH WORKING SUITABLE FOR| 
RAWINGS. |ANY ENGINE, 
SEND FOR CATALOGUE FIRST AUTOMOBILE SUPPLY CG.IN AMERICA,’ 
STLOUIS AUTOMOBILE SUPPLY CO. 23° & STCHARLESST STLowis Mo. 


ALL ARITHMETICAL 
PROBLEMS 
solved rapidly and accurately 
= bythe Comptometer. Saves 
60 per cent of time and entire- 
= ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and = scientific 
computation, Why don’t you 
le getone? Write fur pamphlet. 
FELT & TARRANT MFG. CO. 
52-56 ILtinots St. CnHIcaao. 


EVOLUTION OF THE AMERICAN LO- 
comotive.—_By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention_being 
given to historical accuracy. 21 illustrations. ScIEN- 
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1114. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 


CRUDE ASBESTOS 


AND ASBESTOS FIBRE 
MINES and Works, | Ry H. MARTIN, 
OFFICE, ST.PAUL BUILDING. 

220 B’way, New York. 


i ETT 


THETFORD, P.Q. 


CANADA, 


Chemistry of Manufacturing, 


Testing, Perfecting, Introducing, Disposing 
of and Selling Processes, Products Patents, 
Novelties, Formulas, etc. 


Correspondence is solicited with Chemists 
having Inventions, Improved Processes, or 
Novelties to Dispose of. 


PETER T. AUSTEN, - 52 Beaver Street, New York. 


(Ue Pave an [nquiry for Your Goods 


very often, and if we only knew your address, we could turn over to you inquiries 
by the hundred that come pouring into our office daily. 


Read the “Business and Personal Want” Columns. 


There you will find inquiries numbered. 


Read them carefully every week, and if 


you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 


desiring the information. 


You may get an order or many orders by simply read- 


ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 


OF-7— | ff 
fi 


WYCKOFF, SEAMANS & BENEDICT, 
327 BROADWAY, NEW YORK, 


“OLDS” GASOLINE 


ENGINES 


y. 


ARE REMARKABLE FOR " SAN . 
SIMPLICITY ae 
AND 
ECONOMY 


Write for Prices. wt Nee 
OLDS MOTOR WORKS, 1328 Jeff. Ave., Detroit, Mich. 


SOMETHING NEw 


PUNCTURE PROOF 


AREA SUC ore NOW. FOR Ova 


) 
G7 WILL NOT LET THE AiR OUT. WA 
, & REGULAR PRICE $100) 
oi ; 3a 
“a\R\ Butto advertise we willsend Fo 
S< WA One paironly for $42 fi o= 


EXPRESS PREPAID 
When cash acom- 
_Panies order, D. 


Lp ts 
A |F YOU WISH 


And you can thoroughly examine them before 
you payaccnt. If you arein need of tires, order 
at once, giving size you want, and we will send a 
pair of the best and most durable tires ever qaade. 


Catalogue sent Free. 
De CHICAGO ILL. 
SHerH AVE. 


REVERSING STEAM TURBINE.—PAR- 
son’s recently perfected turbine for boats. Illustrations 
showing details. Contained_in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, . Price 10 cents, by mail, from 


this office, and from ail newsdealers. 


ORROW 


COASTER 
B E 


FITS ANY CYCLE.4G 0, 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


RIDE 90 
SEM: 


FOR BOOKLE 


MEXICO 


MILES-PEDAL UNLY 35. ECLIPSE MANUFACTURING C9, eLRinA Ry. 


A Permanent, Profitable 


and Legitimate Business 
Fortunes are being made in Tropical Agriculture 


Write for information-how to join a Mutual Company by depositing your savings monthly. 
Very profitable and protected by a Powerful Trust Company. 


MEXICAN MUTUAL PLANTERS CO. 


1015 New York Life Bldg., CHICAGO. 


© 1901 SCIENTIFIC AMERICAN, INC. 


"a 


National Automobiles 


7 


The Factory Behind the Vehicle 


This means that we are building ‘The 
National’’ in a factory built for the express 
purpose of producing high grade, mechan- 
ically perfect vehicles, and not in a converted 
shop, or make-shift, that merely assembles 
parts. 


There are very few complete automo- 

bile plants in the ‘World. The National is one } 

of them. \ 

Send 10c. in stamps for the handsomest and most complete 

“Auto Book” ever published on the subject of Automobiles. 

National Automobile and Electric Co. 
111g East 22nd St., Indianapolis, Ind. 


ROGER B. McMULLEN & CO., CHICAGO, ILLS., 
General Sales Agents for U. S. and Canada. 


Illustrated pamphlet mailed freeto any address | 


Iwo} 9S TOS 
Led Ae COVERINGS 


atl iow) -) 3-9 6e}-3 ABSOLUTELY FIRE PROOF, 
Ciara Paka ahe-) PERFECT NON-CONDUCTORS| 
Suite MCL ae IBLE. EASILY APPLIED, 
aD xed THREE FEET LONG. 
UMN alga INCH TO 16 INCHES. 
H.W. JON NERC ees 
wNEW YORK: CHICAGO ’ PHU alialaal BOSTON - 
ASBESTOS MATERIALS. BRLTUDRND pe Ni Ee 
ROOFING MATERIALS. otxear iloy Nig Vet Nes 


“Pocket Kodak 
Portraiture ”’ 


is the title of a daintily printed and 
instructive booklet about home picture 
taking, which has just been issued by 
the Kodak Press. The illustrations are 
all from the Kodak of 


Mr. Rudolf Eickemeyer, Jr., 


and include a number of his most charm- 
ing studies of child life. Fvee at the 
Kodak dealers’ or by mail. 


EASTMAN KODAK CO,, 
Rochester, N. Y. 


— 


ALWAYS 
READY 


No tinkering and fussing. 
of a wheel and she works.” 

For perfect power for boats there is noth- 
ing made that in any sense competes with 
the 


Lozier Marine Gas Engine 


“ Just a turn 


Our 1901 advance catalogue sent free 
upon request. 


THE LOZIER MOTOR CO., 
26 WATER ST., PLATTSBURGH, N. Y- 


Ke Volver?” 
Worlds Standard 


Catalogue of Iatest Models for a stamps) 
SMITH & WESSON, 


4 Stockbridge St. Springfleld, Mass, 


All varieties at iowest prices. Best Railroad 

Track and Wagon or Stock Scales made, 

Also 1000 useful articies, including Sates, 
Cc. 


\ cal ity Sewing Machines, Bicycles, Tools, e Sar 


Money. Lists Free. CHICAGO SCALE Co.. Chicago. | 


JESSOP'S, STEEL RS 


BEST 
R TOOLS, SAWS ETC. 
W™ JESSOP & SONS L2 91 JOHN ST. NEW YOR 


